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PREFACE 

The datsi contained in this volume have been taken from the Report of the Com- 
mittee oil Cheinical Data for Ceramists which was submitted to the Division of 
Chemistry and Cheimcal Tedinology of the National Research Oxmcil, S eptenb c i 
1 , 1942. The report was pubfialMd originally in numeographed form. 

Elcfncnts and oompocmds are arranged alpbabetkaUy aooording to names. The 
origiiial cards from wfaidi tiiese data were taken have been filed and are numbered 
for elements and compounds according to the system employed in the International 
Critical Tables. 

Methods of interpreting the data are indicated in the Introductioa which follows. 
Grateful acknowledgement is made to various manufacturers in the glass and 
ceramic fields whose financial support made this investigation possible; also to Dr. 
Kuan-irian Sun who served as Librarian for the committee. 

George W. Morey 
Frederick D. Rossini 
Alexander Silverman, Chairman 
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TABLES OF CHEMICAL SUBSTANCES AND THEIR 

PHYSICAL PROPERTIES 

INTRODUCTION 
This ooinpilaition WIS carried out in 

I. CoOectioii of an avatlafale data on density, ndting point, ttansttion pointy 
boiliiig point, suUimation point, dcoomposition temperature, refractive index, crystal 

form, and c(4or of chemical substances, to 1941, that are of interest to ceramists. 
The collection was based on the International Critical Tables (469), the Fifth 
Edition of the Landolt-Boerntein-Roth-Scheel Physikalische Chemische Tabellen 
(609. 610, 611, 612), and the Tables de Constants (976) for the period before 
1933. Beginning with 1934, the search of tlie literature was made in Chemical 
Abstracts. For 1934, 1935, and 1936 formula and subject indexes of Chemical 
Abstracts were covered line for line to insure the inclusion of pertinent information. 
It was then observed that all such information was included in sections 2 (general 
and physical chemistry), 6 (inorganic chemistry), 8 (mineralogical and geological 
dionistry), 19 (glass, etc.), and 90 (cement, etc) of Chemical Abstracts. There- 
fore, from 1937 to 1941 inchisive, the search was carried on by reading the above 
m euUuucJ sections. Throughout the seardi, such important ivorks as Gmdin 
iM7» 348), MeUor (675), Pwcal (765), Afaegg (i). Friend (310). KeMcy (518 
to 525), Hall and Insky (389, 390), Winchell (i(^), Larsen and Bennan (617), 
and Wydcoff (1091, 1098) were consulted. With the exception of a few rare cases^ 
all the original research papers in the period 1934 to 1941 were read by the librarian 
to insure correct information. 

II. The choosing of each property for each substance. This is the final \'alue given 
in the tables. The choice of the "best" values was based on these considerations: 
(1) Contents 01 original papers concerning purity of materials, methods of measure- 
ment, accuracy of results, etc. (2) Reliance on investigators and laboratories of 
prominence. (3) Artificial or synthetic products instead of natural substances, 
as the latter usually contain impurities which alter the properties. (4) Experimental 
density rather than density calculated from X-ray data, because small impurities 
aher the unit cell dimension more than they affect the experimental density. In 
aome cases no density data were availaUe, so th^ were calculated from X-ray data. 
Confusion in teoaperature scales used in the literature has been noted by Wensd 
(1067). No attempt has been made to correct all temperatures reported in these 
tables to a unified international temperature scale. It is possible that two substances 
•vhich have been given the same melting point in these tables may not melt at the 
saiTie temperature because ol ditlerent temperature scales used by investigators. For 
veritication, users of these tables should consult original references given in the 
uibliugraphy which follows the tables. 

Data given in these tables are probably the most comprehensive and authoritative 
to 1941 for the substances listed. Data not listed were not available in the fiterature. 
It is hoped that InvestigBtors will fill the gaps through their researches. 
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ARRANGEMENT 

The chemical substances are arranged in alphabetical order according to the names. 
All prefixes are ignored in the arrangement. I. e., sodium chromate will be followed 
by sodiiiiii cfaromate, bi-, and sodium silicate by sodium siUcate, meta-, etc. If several 
metallic or nomnetallic elements are present in a compound, Hiey are arranged in 
die order of decreasing dectropositivity. For example, Na^O • 3GBO • 6SiOs is 
listed as sodium calcium silicate. BorosHiGate, fluosilicaie^ and phosphosilicate are 
listed as silicate, boro-, silicate, fluo-, and silicate, phospho-, respectively. 

ABBREVIATIONS AND KEY TO TABLES 

Density. The number at right upper corner of the density value indicates tempera- 
ture at whidi the density was meuniiFed in degrees C; in the absence of sndi 

figures room temptTature is assumed. 
After density value, indicates that the density was calculated from X-ray data. 
Mettiitg point in *C (All temperatures for 760 nun. pressure onlns otherwise 

indicated.) 

After melting point, indicates that it is an iiKongruent melting point. 
Transition point in "C 
Boiling point in "C. 
Sublimation point in *C 
Deoonposition temperature in *C. 

Refractive index or indices, at room t e mp e ra tures, for the sodium D lines. 
R.I. for the extraordinary ray. 
RJ. ^or the ordinary ray. 

Greatest R.T. 
Intermediate R.I. 
Least R.I. 

Natural or native. For minerals not preceded by "Nat." part OT all of dlC physical 

data are for synthetic or artificial types. 
Used after snbstiuices, distinguish polymorphic forms. The one with the smallest 

R(*inan numeral is the most stable form at high temperatures, and the one with 
largest Roman numerals is the most stable form at low temperatures (usually room 
temperature). In the literature the symbolism for polymorphic forms differs and 
is confusing. Roman numerals (I), (II), (III), etc., in parentheses after names 
of elements indicate electrovalency ; they replace the old "-0U8 and -ic," etc (See 
Rules for Naming Inorganic Compounds - 509 a.) 

SUBSTANCES AND PROPERTIES 

Aluminum - Al - s6jfff - White - Cubic - D 2.70^0 (15) - M.P. 660.0 (14) (ioa6) - B.P. 
3056 (is) 

Aluminum arsenate, ortho- - Al^O^'Aifi^ - 331.76 - Colorless - Trigonal ~ D 3^ 

(655) - R I- o I .^fV). c 1^7 (^>55) 
Aluminum borate - AUO^ • B^O, (Nat Jeremejevitc) - 171.58 - Colorless - Hexagonal 

- D 3-3 (469) - R I- o 1.640'. e - (^) 
Aluminum borate - 3AI2O3 • BgO, - 375^6 - Colorless - Khombic - D yja (246) - RJ. 

p 1.586, m. 1.603, S 1-623 (469) 
Aluannnm carbide - AlgC^ - i43-9t - Yellow - Hexagonal - D 3.95 (957) M.P.>aaoo 

(400 mm.) (881) - R.I. o 2.7, e 2.75 (107s) 
Aluminum chloride - ALQ, - 266.68 - Colorless - Hexagonal - D 244^' (469) - M.P. 

192.5 (521) - S.P. t&ka (519) 
Aluminum fluuridc - AlF, - - Colorless - Tiidinie - D 2X6afi» (91) - ILP. 1040 (469) - 

S.P. 1260 (876) 

Aluminum fluoride, hydrate - A1F,'H,0 (Nat. Fluellite) - loijgg - Colorless - Rhombic - 
D a.17 (469) • R.L p l.473> m C x<5il (469) 
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MmaSaam fluoride, l^diate - aAlFs*5H,0 - - Colorieti - Rhainbic 5H,0 at 300 

(737) - R I P M04. m - g 1.425 (737) 
Alaminom hydroxide - Sec Aluminum oxide, hydfate 

Ahmfawim nitnte. hydrate - AI(N03)3 • 9H.0 - 375.14 - Golorlest - Rhombic - M.P. 73 

(469) 

Atnmintini oxide - A1,0, (I) - 101.94 - Colorless Hexagonal - D 3.965*' (87) - M.P. 
9045 (154) - B.P. 2980 (88a) - R.I. o 1.768, e 1760 (702) 

Aluminuin oxide - Beta-Alumina - Not pure AljO,. See Sodium or Potassium aluminate (838) 

Aluminum oxide - ALO, (III) - 101.94 - Colorless - Cubic - D 3J619 (568) - Transition 
to I 750-1000 (87 J - R.I. 1.696 (702) 

Ahmmmm oxide - A1,0, (Ddta) - 101.94 - Colorlcn - Hexagonal - D 2.40 (763) - Transi- 
tion to I at 950 (763). 

Aluminum oxide - A1,0. (Zcta) - 101.94 - Colorless - Octahedron - D 3.6 (42; - Stable 
up to 1600 (43) - R.I. 1.736 (Mean) (4a) 

.\luminum oxide - AlgOg - 359.76 - Yellowish pray - M.P. 2051 (48) 

Aluminum oxide, hydrate - AlgO.*H|P (Boehmite) - 119.96 - Colorless - Rhombic - D 

*0I4^ (305) - D.T. 340 (9*4) - K.I. p m 1.604, f - (») 
A hu ni muii oxide, hydrate ~ /Xr O. II.O (Diaspore) - 119.96 - Cotorictt - Rboollic - D 3.413 

(469) - D.T. 340 (924) - P 1.70^. m 1.722, g 1.750 (469) 
Alamfanm oxide^ hydrate - AljOg-aHjO (Bayerite) - 155 99 - Colorless - D asag** (305) - 

D.T. 120 (305) - R.I. p -, m 1.55. g - (393) 
Aluminum oxide, hydrate - AljOj-jHjO (Hydrarpillitc or Gibbsite) - 155.99 - Colorless - 

Monoclinic - D 2424 (305) - D.T. 200 (469) - R,l. p 1.577, m 1.577, g I-59S (2) 
Aluminum phosphate, ortho- - AljOj-P.Oj (I ) - a43.9a- Colorless - Cubic - R.I. 1465 (466) 
Aluminum phosphate, ortho- - AIjOj-PjO. (II) - 243.90 - Colorless - Hexagonal - D A560 

(466) - Transition to I at 1460 (466) R.I. o 1.524, e 1.530 (466) 
AfaaBmnn pbotpliate, neta- - AljOg ^PjOs - SVJta - Cdorlesa - Cubic D *Jft (415) 
Aluminum phosphate, hydrate - AljOj- PjOjMHjO (Nat. Variactte) - 3IS46 - Rhonbic - 

D a.52 (617) - R.I. p I.S54, m 1-571. g 1-576 (617) 
A l m uimmi phosphate, hydrate - AljOj'PgOgMHsO (Nat Melavarisdte) - 315-96 - RhomUc - 

D 3.54 (469) - M P. > 1500 (469) - p 1.551, m 1.558, g 1.582 (469) 
Alumimim phosphate, hydrate - AljOj'PjOj-eHjO (Nat. Ludnite) - 351.99 - Rhombic - 

D 2.566 (469) - R.I. p 1.563, m 1.585, *g i.592'(469) 
Aluminum phosphate, hydrate - AljO,«P,0,«6H,0 (Nat. Zepharavldit) - 35a4M> - D 2J7 

(469) - M.P. > 1500 (469) - R.I. p -, m 1.55, g - (469) 
Aluminum phosphate, hydrate - zAlfi^'F^O^'SHJO (Nat Angelite) - 399.89 - Moaodinic - 

D a.77 (469) - RX p 1.574. as 1.5A g IJ88 (469) 
Aluminum phosphate, hydrate - s '^^O^'Ffip'iSH^O <Nat Etanaite) - 672105 - Colorlesa - 

Amorphous - D 1.94 (617) - R.I. 1485 (017) 
Ahammtm phosphate, Iqrdrate - 3Al203-2P,0,-8H20 (Nat Sterretttte) - 633J7 - Colorless - 

Rhombic D 2.36 (620) - R.I. p 1.572, m 1.590, g 1.601 (620) 
Aluminum phosphate, hydrate - 3.\l,0.*aP,0,- loHjO (Nat. Coenileolactite) - 669.90 - 

Colorless - Fiber - D a.6 ±(617) - R-L o 1.580, e 1.588 (617) 
Aluminum phosphate, hydrate - 3Al,Og-aP,Og*I3H,0 (Nat Wavellita) - TSQjgs - Colorlcas - 

Rhombic - D 2.4 (617) - R.I. p 1.5^5, m 1.534. g 1-552 (617) 
Aluminum phosphate, hydrate - 4A1,0,'3P,05 '301120 (Nat. Vashcgyitc) - 1374.12 - Color- 
less - Fiber - D 1.96 (617) - R.I. P -, m 1.48, g - (617) 
Aluminum phosphate, hydrate - sAl.O^'aP^.Oj-QHjO (Nat Spherite) - 955^6 - RlXMBibic - 

D XS36 (469) - R.I. p 1.562, m" 1.576, g 1.588 (469) 
Afaanman adodde - AljSe^ - 396.75 - lf.P. 950 (179) 

.\luminum silicate - AljOj-SiO, - 162.00 - Colorless - M.P. 1545 (Incong.) (122) 
Aluminum silicate - Al203'Si03 ( Andalusttc) - 162x10 - Colorlcas - Rhombic - D 3.3 (469) - 

RI. p 1.632, m 1.638, g 1.643 (469) 
Aluminum silicate - Al^Oj-SiO, (Stllimanitc) - 162.00 - Colorless - Rhombic - D 3.^47** 

(299) - Transition to andalusite 1490 (729) - R.I. p 1.659, m i.66o. p 1.680 (617) 
Aluminum silicate - AljOj-SiO, (Cyanite) - 162.00 - Colorless - iriclinic - D 3.6 (469) - 

R.I. p 1.712, m 1.720, g 1.728 (469) 
Aluminum sihcate - 3Al30,'2SiOj (Mullite) - 425.94 - Colorlcs'? Rhombic - D 3.13^ 

(469) - M.P. 1830 (Incong.) (947) - R.I. p 1.638, m 1.642, g 1.O53 (742) 
AloaiDBiB silicate - sAljO. ^SiO, (Glass) - 4aM - Cdorlcaa - D 2.54 (990) 
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Alnminum silicate, hydrate - Al^Ot'^SiO^'SHjO (Dickite) - 258.09 - Colorlcu - Rhombfe - 
D 2676 (4og) - Decomposition starts 500 (1098) - R.I. p 1.561, m 1.563, r 1.5'% (io<)8) 

Aluminum silicate, hydrate - AljO,*2SiO,*2H,0 (Kaohnite) - 258.09 - Colorless - Mono- 
clinic - D 2.6 (469) 2HjO at 450 (933) - R.I. p I.561, m 1.565, g 1,567 (469) 

Aluminum silirate. hydrate - Al^O, -25102 -411,0 (Nat. NewtOOite) - aM.ia - ColorlCM - 
Tetragonal - D 2.37 (469) - R.I. o 1.560, e 1.580 (469) 

Almninum silicate, hydrate - Al,0,-4SiO,*H,0 (Nat. PyropbflHle) - 490^6 - Colorless - 
Rhombic - D 2.85 (469) HjO at > 600 (923) - IM. p 1.552. m 1.588, g 1.600 (460) 

Aluminum silicate^ hydrate - Ai,0,-6SiOj*i8H||0 (Nat Termierite) - 846.65 - Colorless - 
D \M. (1075) - R*I. (»I7S> 

Alnminum silicate, hydrate - 2.\l,0,'3Si02-5H,0 (Nat Kochite) - 474'14 - ColOfkM - 
Cubic - D 2.93 (1075) - R.I. 1.590 (1075) 

Alwninmii tilicate, hydrate 2Al203-6Si03*3H,0 (Nat Ton) - 61&39 - R*I' i-S3 (3X7) 

Aluminum silicate, hydrate - 2Al303-6Si02-5H20 (Nat AnBnxite) - 65443 - Goiorlcaa - 
MooocUnic - R.I. p 1.55ft m ^-564. g i-S^S (1075) 

Almninnm silicate, hydrate -2AU0,- 7510, -^H.O (Nat TaUsolite) - 750.41 - R.I. 1.515 (497) 

Aluminum silicate, hydrate - 3Al/)s*^iO,«7H,0 (Nat I^rdrocarboatTril) - QIMX - 
p 1479, m 1.710. g 1.810 (609) 

Aluminum silicate, boro-, hydrate - 8A1,0, -6,0, -6510 j«H,0 - 1263.54 - Rhombic - D 3.3 
(469) - R.I. p 1.678, m 1.686, g 1.689 (469) 
. Aluminum silicate, flue- - 2.\1F0-Si02 (Nat Topas) - 18400 - Rhombic - D 3^ (469) - 
R.I. p 1. 61 9, m 1.620, g 1.627 (469) 

Aluminum sulfate - A1,(S04), - 34^^ - Colorlcis - D a^i (469) - D.T. 757 (7^ mn*) 
(723) - K I Mean 147 (in) 

Aluminum suiiate, hydrate - ALCSO^),* i8HgO (Alunogcnitc) - 666.41 - Colorless - Mono- 
clinic - D 1.691 '3 (469) - R.I. p 1^4, m 1.476, g 1.483 (469) 

Aluminum sulfide - ALS^ - 150.13 - Yellow - Itocafoiial - D AO8 (469) - M.P. lioo (469) - 
S.P. 1550 (in N,) '(469) 

Aluminum titanite - AI,0,*TiO, - 181 J4 - M.P. i860 (156) - ILL p f.97Si m g Ji»t5 (All 
for Li-Line") (156) 

Ammonia - NH. - 17.033 - Colorless gas - D o.87i-^» (469) - M.P. —78.0 (984) - B.P. 
— »4S (W) 

AmniMiia. heavy ~ ND3 (99% heavy hydrogeu) - acM>49 - Cotorlesa gat - D U74 (984) -> 

M.P. —74^ (984) - B.P. -30.9 (984) 
Amroonium alumhium sulfate - (NH J^SO^- Al2(S04), - 474-a6 - Colortess - Hexagonal — 

D 2.45 (899) - D.T. 420-450 (348) 
Ammonium arsenate, ortho- - 3(XH JjO- As^O, - 386.06 - D.T. 100 (879.0 mm.) (665) 
Am mo nium arsenate, hydrate ~ (NH^jjO'ASjOg-aHjO - 317.94 - Tetragonal - D a.340»» 

(665) - R.L o T.577, e 1.522 (469) 
Ammonium arsenate, hydrate - 2(NH4)20-ASj|0,*H,0 - 353iOO - Mooodinic - D 1.989 

(469) - D.T. 149.5 (660.6 mm.) (665) 
Ammonium beryllium fluoride - 2NH4F-BeFj - 121.10 - Rhombic - D i.683"« (806) 
Anrmionium borate, fluo- - XH^F-BFj - 104.86 - Rhombic - D 1.851^^ (469) 
Ammonium borate, hydrate - (XH^)20-5H,03-8HjO - 54242 - Colorless - Rhombic - R.I. 

p 1490, m 1.431, g 1436 (348) 
Ammonium calcium sulfate - (NH4),SO«*aCaS04 - 404^ - Oilorleas - Cubic - RJ. 1.53a 

(314) 

AmmcHiium carbonate, hi- - NH^IICOg 70.06 - Colorless - Rhombic - D x.586 (609) - ICP. 
106 (in capillary tube) (990a) - D.T. 80 (760 mna.) (sao) - iLl. p \4pait^ m 14358^ ft 

1.5545 (348) 

Ammonium chlorate, per- - NH^CIO^ (I) - 1 17-50 - Colorless - Cubic - D 1.73 (X-ray) (431) 

Ammonium chlorate, per- - NH^CIO^ (II) - 117.50 - Colorless - Rhombic - D X.9518^ 
(1087) - Transition to I 240 (431) - R.I. p 14824, m 148^8, g 14868 (1086} 

Auuuouiuui cMoride ~ NH«0 (I) - SS'So - Colorless - CnUc » D 1.965 (X-ray) (46) - 
M.P. 520 (in capillary tube) (825) - R.P. 340 (132) (943) 

Ammonium chloride - NH^Cl (II) (Salammoniac) - 53.50 - Colorless - Cubic - D 1.5274'^ 
(1065) - TransHioo to I 184.5 (348) - Rl. ijtisSsiw (1085) 

Amnioniuin chroniatc - (NH^)jO-CrO, - 152.09 - Yellow - Monoclinic - Y) i 89 (609) 
Ammonium chromate, di- - (NH^)gO*aCrOf - 252.10 - Yellowish red - Monoclinic - D 2.15 

(469) -T.P. —240 (559) 
Ammonium Huoride - NH^F - 37x14 - Coioilest - He9cagoiial - D ijoogo** (to85) - R-L o 

1.3147. e 1.3160 (1085) 
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AnaMBhtm l ydraiJ d e - NH^OH - sSJOi - GotolcM - Needle - IIP. — 99ita (aS7) 
Ammonium nungiMtr. per- - NILlinO« - 13&97 - RbomUe - D aaoS^ (469) - IXT. no 

(ao8) 

Aflnooina molyfcdste - (NHJ^O-MoO, - 196.03 - Coloriese -* Ifenodtnic - P aj76 in) 

Ammonium nitrate - m^liO^ (I) - 80.05 - Colorless - Cubic • D I.57 (414) - MP> l69y6 ■ 

(469) - D.T. ajO (760 mm.) (440) - RX i.530»»» (413) 
Anmonhm mtntte - NH^NO, (II) - 80.05 - Colorless - Tetngoml - D 1.64 (414) - Tnmsi* 

tion to I 125 (348) - R.I. o 1.509"', c 1.58s" (413) 

Ammonium nitrate - NH^NO. (Ill) - 80.05 - Colorless - Rhombic - D IJ66 (414) ~ Transi- 
tion to II 83.5 (348) - R-I. p M63*^ m 1.543*°. g (413) 

Ammonium nitrate - NH^NO, (IV) - 80.05 - Colorless - Rhonibie - D 1^714** - 
Transition to III 32 (348) - R.I. p 1.41, m 1.61, g 1.64 (121) 

Ammonium nitrate - NH^NO, (V) - 80.05 - Colorless - Hexagonal - D 1.74 (414) - Transi- 
lilion to IV — 17 (348) - R.I. o 1.493"", e 1.623-" (413) 

.^mmoTihim oxide - (NH,).,0 - 52.08 - M.P. —78.88 (257) 

Anunoniura phosphate, meta- - (NH^)20'P203 - 194.12 - Colorless - Monodinic - D i.8n" 

(76) - R.I. 1490^ m-k f 1.505 (536) 
Ammonium phosphate, pyro — 2(NH.),0*P30j - 246 20 - Colorless - D 1.543^" (76) 
Ammonium phosphate, ortho- - 3(NH/),0'PjC). - 298.28 - Colorless - D i^So"'* (76) 
Ammomom phosphate, hydrate - (NH4),0*P,0g*aH,0 - ajais - Colorlest - Tdragonel - 

D 1.798" (76) - T.P. 18.9 (559) - R.I. o 1.525, e 1.479 (469) 
Ammonium phosphate, hydrate - a(NH4)jO*F.O.'H,0 - 264.22 - Colorless - Monodinic - 

D iA»5*» (7«) - RX p -fcin l^vst, g - U4B) 
Ammonium sdcnate - (lfll^)fi»StO^ - 179^ - Mooodink - D (469) - RI. p I.S607, 

m i^30w g 1.5846 (469) 
Ammoaiam eelenate, Iqrdrate - (NH«)j|0*aSeO, - H^O - SHJoa - Rhombk - D a.i6a (4^9) 
Ammonium silicate, flao- - 3NH4P*SiP4 (Dyptolialite) - 178.14 - CoUc •> D AX53 (3S9) - 

RJ. 1^0 (469) 

Ajmnmilum silicate, flno- - aNH^F'SiF^ - 178.14 - Trigonal, Hexagonal - D &01 (469) - 

R.I. o 1.406, e 1.391 (612) 
Ammonium sodium ^losphate, hydrate - NH^NaHP04'4H.O (Microsmic Salt) - 209.13 - 

Colorless - Monodinic - D 1.574 (469) - D.T. 79 (469) - K.I. p 1.439, m 1442, g 1.469 (469) 
Ammonium sulfate - (NH<).^SO^ - 132.14 - Colorless - Rhombic - D 1.764 (908) MJ*. 3x3 

(538), T.P. 49.71 (559) - R.I. p 1.5209, m i.?23o. p T.5330 Cj'V)) 
Ammonium sulfate, bi — Xll^IiSO^ - 115.11 - Lolorks> - Rhonibie - D 1.78 (469) - M.P. 

I4&9 (469) - BJ». 490 (469) - R.I. P 1.463, m M73, g I 510 (1075) 
Ammoniuni sulfate, per- - (NH^)2S,.0, - 228.20 - Monodinic - D z^iBa (469) - D.T, iflO 

(469) - RJ. p 14981, m i.50i6,"g"i.5866 (469) 
A B Miwiiwi i Mdfidc; bi- - NH^HS - St,ii - Cotorlen - TetragoatI - D I.x8 (1071) - RJ. 

o> 1.74. e < 1.74 (1070) 
Ammonium tellurate - (NH^)|0*TeO, - 227.69 - D 3.01 (469) 

Am mo uiuui vanadate^ meta- - (NH4).0*V|0, - ?33-98 • D 9^ (6n) " I>>T. aoo (241) 
Ammonium vanadate, oriliotiuo- - 3(NH4),S*VaS, - 441.43 • Browo - RbomMc - D xj6ai» 

(595) 

Aaliniany - Sb - 191.76 - Btniiii wMte - Hexagonal - D (15) > ILP. 630.5 (14) (t<»6) - 

B.P. 1440 (15) 

Antimony (lU) chloride - SbQ, - 228.13 - Colorless - Rhombic - D 3.14020 (469) - M.P. 

7^9 - T.P. 65 A 6gts (527) - B.P. aao (469) 
Antimony (V) chloride - ShC]^ - 299,05 - Colorl< >s h'quid - D a.349^* (998) - M.P. 4J0 

(521) - B.P. 106.5 C76 mm.) (519) - RJ. i.6oi" (469) 
Antimony (III) fluoride - SbP, - 178.76 - Colorless - Rlionibie - D 4.385iB (91) - M.P. 292 

(469) - B.P. 376 (873) 

Antimony (V) fluoride - SbF^ - 2x676 - Colorless liquid - D 3.993> (469) - M.P. 7 (469) - 
B.P. 149.5 (469) 

Antimony (III, V) fluoride - aSbF.-SbP, - 574^ - D 4.i88n (409) - Ml*. 990 (469) - 

B.P. 390 (469) 

Antimony (III) iodide - Sbl, - 502.52 - Ruby Red - Hexagonal, Rliombic, Monodinic - 
D 4-848'' (469) - M.P. 170.3 - TJ>. XX4, zas (469) " B.P. 401 (469) - BX o a.71^ e 

2.36 (All for Li line) (1075) 
Antimony (V) iodide - Sbl, - 756.36 - Brown M P. 79 (469) 

Amimony (III) oxide - Sb^O, (I) (Valentinitcj 583.04 - ColoirfctB - Rhombic - D S47 
(469) - M J». 655 (656) - B.P. 1456 (436) - iU. p a.ifl^ m a.3S» K (469) 
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Antimony (ITT) oxide - Sb^O, (II) ( Sena rnu>n tit r) - 583^- CotoriCM - Gdric - D SIQ^ 

(935) - Transition to I 57© (844) - R.I. 2.087 (469) 
Antimony (III) oxide - Sb^O, (Glass) - 291.52 - Coloriess to slight yellow - D 518 + 

(Quenched sample) (570) - R.I. 2.090 (Quenched sample) (57") 
- Antimony (V) oxide - Sb^O^ - 583^ - YeUow - Cubic -B 7M (X-ny) (fljs) O at 

450 (675) 

Antimony (III, V) oxide - Sb,0,'Sb,0, (Cervantitc) - 615.04 - Cotorlen - Cubic - D &S9 

(220) - Decomposes to SbjO, > 1060 (675) - R.I. XO (469) 
Antimony sclenide - SbSc - 200.72 - M.P. 542 (469) 
Antimony (III) sclenide - SbjScg - 480*40- Gray - M.P. 611 (469) 
Antimony (III) sulfate - Sbj(SOJ, - 531.70- Colorless - Prism - D 3.625* (469) 
Antimony (III ) sulfide - Sb^S^ (Stibcnitc) - 679.40 - Oratigc red - Rhombic - D 4.64 (469) - 

M.P. 546 (521) - R.L p 3-^94, tn 4.046, g 4.303 (469) 
Antimony (III) sulfide, oxy- - 2Sb2S3-Sb203 (Nat. Kermesite) - 070.92 - Cberty red - 

Mouodinic - D 4.6 (469) - R.I. p 2.74, m -, g - (All for Li-Line) (469) 
Antimoajr (HI) tdluride - Sb,Te, - 6a(^ - Gray - ICP. 609 (469) 

Arsenic - As - 74.91 - Steel-gnqr - Hexagonal - D 5.73** (is) - M.P. 814 (36 Atm.) 

(14)(1Q26)-S.P. 61S (IS) 
Arsenic - At (Glassy) - 74.91 - Silrtr wfahe - D 4.73 (963) 
.Arsenic Ixirate - Sec Boron arsenate 

Arsenic (III) chloride - AsGg - 181.28 - Colorleas liquid - D 2.1632° (Liquid) (469) - 

M.P. — 18 (469) - BJP. 130.4 (762 mm.) (92) - R.I. 1.6040 (675) 
Arsenic (V) chloride - AsClj - 252.19 - Yellow - M.P. —40 (469) 

Arsenic (III) fluoride - AsFg - 131.91 - Colorless liquid - D 2.666" (469) •> M.P. —8.5 
(675) - B.P. 64 (873) 

Arsenic (V) fluoride - AsF, - 169.91 - Colorless gas - M.P. — 798 (871) - B.P. — 52.8 (871) 
Arsenic (V) fluoride > Asl. - 709.51 - Brown - Monodinic - D 3.93 (469) - MJP. 70 (675) 

(609) 

Anenic (III) iodide - Asl, - 455 67 - Yellowitfa red - Hexagonal - D 4.39^ (469) - ICP. 

141.8 (92) - B.P. 403 (4^>o> - R.I. o 2.59, c 2.27 (^.56<j A) (1075) 
Arsenic (III) oxide - As^O„ (Claudctite) - 395.64 - Colorless - Monoclinic - D 3.85-4.15 

(617) - M.P. 312.6 - B.P. 457.2 (656) - R.I. p 1.871, m 1.92, g 2.01 (469) 
Arsenic (III) oxide - A^^Og (Nat. AraeaoUte) - 395^64 - Ckttorless - Cubic - D 370 (617) - 

R.L 1.755 (617) 

Anenic (III) ckxide •> As«0«(*'li'') - S9S£4 - Colorless • Cubic - UetastaUe ICP. S7a.i, 

Transition to Gaudetitc 221 (942) 
Arsenic (III) oxide - As^OgC'c") - 395.64 - Colorless - Metastable M.P. 289.6, Claudetite 
dianges to this form at 2584 (94a) 

Arsenic fill) o.xide - As..,0^ (Glass) - 197.82 Coiorlrs?; or stq^ ycUow - D 3.701 (Quenched 

sample) (703) - R.I. 1.799 (Quenched sample; (703) 
Arsenic (V) oxide - As^Ok, - 45964 - Coloriess - D 4.09 (469) - D.T. 400 (675) 
Arsenic (III) sclenide - As2Se3 3^^'^' "0 - Brown - M.P. 260 (347) 

Arsenic sulfide - As^S, (Dimorphite) - 395.82 - YeUow - Rhnnbic - D 3.60^0 (469) - 
M.P.>aoo (609) 

Arsenic sulfide - As2S2(I) (Realgar) - ai34M - Blade - Monodinic - D 30$^^* (469) - 

M.P. 307 (469) - B P. 565 (469) 

Arsenic sulfide - ASgS^CII ) - 213.94 - Orange red - Monoclinic - D 3.506^* (469) - Transi- 
tion t(» I 2()7 (4O9) - R.I. p 2.538, m 2.684. K 2.704 (617) 

Arsenic (III) sulfide - As2S8(I) - 246.00 - M P. 300 (469) - B.P. 707 (469) 

Arsenic (III) sulfide - AS|Sj(II) (Orpiment) - 246.00 - Yellow - Monoclinic - D 3.43 
(469) - Transhioa to 1 170 - RI. p &4, n aiti, g 3^ (AH li line} (617) 

Barium - Ba - 137.36 - Silvety wUte - Cabk - 3.5'' (i5) - M.P. 704 (14) (voa6) - B.P. 
1638 (15) 

Barium alun^te - BaO'Al^Oj - 255.30 - White - Cubic, Hexi^onal (1043) - D 3.99"* 

(1008) - M.P. 2000 (1052) - R.I. 1.683 (1008) 
Barium aluniinate - BaO*6Al303 - 765.00 - Hexagonal - D 3:637-" (lOia) - M.P. i860 

(lOia) - R.L o 1.702, e 1.694 (1012) 
Barium alunnnate - sBaO-Al^O, - 56au08 - Gny-WMte - T^dndar - D 4.34** (lOoB) - R.L 

"1 T,735, p — g = 0.009 (1008) 
Barium aluminum silicate - BaO* Al20,-2Si02(I) (C^ian) - 37542 - Hexagonal - D 3.30a 
(^) - M.P. iTao (^) - ILI. p i.57xa» n - ff ' (^) 
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Bannm alumiiium tUicate - BaO*Al,0.*3SiO.(II) (Celsian) - XfSA^ - Monoclinic - D 3.37 

(4/69) - R-I- P 1.587, m ».SW. K lA» («•) 

Barium aluminum silicate - 4BaO' Al^O ^ rSiO, (Nat. Barylitc) - IIJSA) - GolorleM - 

Rhombic - D (469) - RJ. p i^i. m i.685» g (469) 
Barnm tnemte, ortfw- - 3BftO*As,0, - 689.90 - Colorlos, tnnsfMrent - Needle - D 5.10 

(378) ^3^0^ - Nf.P. 1605 (378) (380) 
Barium arsenate, hydrate - 2BaO*As,Og '311,0 - 590.58 - Colorless - JEUwmbic - D 3^^* 

(469) - RI. Mean 1.635 (410) 
Barium beryllium fluoride - BaFg*BeF, - aa&gB - Wlntc - Rhombk - D 4*X70^ (^) - 

M.P. 1000 (962) 

Barium beryllium fluoride - BaFj-jBcFj - 26940 - White - M.P. 900± (96a) 

Barium beryllium silicate - BaO*2BcO«2SiO, (Nat Barylite) - 3^S9 ' Colorlett - lUiom* 

bic - D 4.03 (16 ) - R.I. p 1.69, m I.696, g I.703 (16) 
Barium borate - BaO'B^O, - 223.00 - Needle - M.P. 1060 (469) 
Barium borate - BaO-aB .Oa - 292.64 - Needle - M.P. 810 (169) 
Barij n borate - BaO-3B*0, - 362.28 - M.P. 740 (169) 
Barium borate - BaO-4B,0, - 431.92 - M.P. 750 (169) 
Barium borvte - aBaO-BjO, - 376.36 - M.P. 1002 (469) 
Barium borate - 3BaO-B.^O, - 529.72 - Colorless - M.P. 1315 (469) 

Barium calcium carbonate - BaCO^'CaCO, (Nat Barytocalcite) - 29746 - Colorless - Mono- 
clinic - D sJ6s <46p) - R-I. p 1.525. m iiS84, g X.686 (617) 

Barium calcium silicate - BaO'2CaO-3SiO - 4457O - Colorktt - HeangOial - IIP. Ijao 
(loomg.) (469) - R.I. o 1.681. e C469) 

Baritan eurbomte - BaCO,U) - 197.37 - White - Regular - D.T. 1491 (760 mn.y (sao) 

Barium carbonate - BaCOgCII) - 197.37 - White - He.xaRonal - Transition to I 982 (469) 

Barium carbonate - BaCO,(ni) (Witherite) - 197-37 - White - Rhombic - D 4^4 (71) - 
Tramntkm to II 811 (104) - R.I. p 1.539. m 1.676, g 1.677 (469) 

Barium carbtmatc, oxy- - Ba(i;Oj'BaO - 350.73 - D.T. 1491 (760 mm.) (SSO) 

Barium cerate - BaO-CeOj - 325.49 - Cubic - D 640 (X-ray) (449) 

Baritmi chlorate - Ba(aO,), - 304.27 - Colorlcsi - ILP. 414 (469) 

Barium chloride - BaQid) - 206^7 - Cblorlets > Cobic - O 3«t7 (loQ?) ' H.P. 960 (sai) - 

B.P. 1560 (469) 

Barium chloride - Baaj(II) - 208.27 - Colorless - Monoclinic - D 3.889 (338) - T.P. 925 

(469) - R.I. P 1.73024, m i.73^>ii, g 1.74196 (1086) 
Barium chloride fluoride - BaClF - 191.82 - Colorless - Tetngooal - D S^l (469) - M.P. IO06 

(469) - R.I. o 1.640. e 1.633 (469) 
Barium chloride^ o\> - BaCl.^«^aO - 514^ - M.P. 995 (Incong.) (727) 

Barium chromate - BaO-CrOg - 253.37 - Yellow - Rhombic - D 4.498** (469) 
Barium chromite - BaO'4CrjOg - 761.44 - Black - Hexagonal - D 54 (675) 
Bariom ferrite - BaO I'CjOj - 313.06 - Hexagonal - M.P. 1390 (25) 

Barimn fluoride - BaF, - 175.36 - Colorless - Ctibic - D (1087) - MJ>. (sai) - 

BJ". 2260 (876) - R.I. M74IO (1086) 
BMiam formate - Ba(HCO,), - 29740 - Colortess - Rhombic - D 3^ (26) - R.L p t,S6f» 

m 1.587. g 1.627 (26) 
Barium hydroxide - See Barium oxide, hydrate 

Bariom iron (11) silicate - BaO*FeO*4StO, (GtOespite) - 46545 - Pink - Tetragonal " 

D 3 33 (4601 - R.I. <' 1.621. e 1.61Q (469) 
Bariom magnesium fluoride - BaF,-2MgFs - 300.00 - Colorless - D 4.2 (738) - M.P. 930 

(lacong.) (738) - R.1. 1467 (738) 
Barium manganate - BaO-MnO, - 256.29 - Green - Hexagonal, tabular - D 4-8S** (<S7S) 

Barium manganite - BaO'MnO. - 240.20 - D 5.H5 (460) 

Barium molybdate - BaO-Mo03 - -i'jy.ii - While - ietragonal - D 4.65 (469) - M.P. 1480 
(642) 

Barium nickel (IV) oxide - BaO*2NiOj - .^.^4 74 - T) 4.8 (469) 

Barium nitrate - Ba(NO,), - a6ij8 - Colorless - Cubic - D 3.2322* (1088) - M.P. 595.5 

(398) - RI. 1.5715 (toW) 
Barium nitnte ~ Ba(N02)j - 229.38 - Slight yellow - Hexagomd - D $0$^ (157) - M.P. 

367 - T.P. 201, 231 (157) - D.T. 270 (157) 
Barimn oxalate - BaC^O^ - 225.38 - Colorless - D 2.658 (469) D.T. 400 (164) 
Barium oxide - BaO - 153 36 - Colorless - Hexagonal or Cobic - D 5.73 (469) - M.P. 1923 

(469) - B.P. 2^ (420) - Rd. Mean 2.06 (684) 
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Barium oxide, per- - BaO, - 169 36 - WHte - Poivder - D 5^«» (62) - D.T. 480 (760 mm.) 
(1084) 

Barium oxide, hydrate - BaO*H,0 - " Colorlcw - Hhoobic - D 449 (469) - MJP. 

325 (293) - D.T. 9«8 (760 mm.) (469) 
Bariom oxide, hydrate - BaO*2H,0 - 189140 - Colorleit - D 3 743 (740) 
Barium oxide, hydrate - BaO-pHjO - 315 50 - Colorless - Mooodinfe - D 2.164 (740) - 

M.P. 77.9 (469) - R-I. P M7I0, m 1.3017, g 1.5017 (469) 
Bariutn c;xide, per-, hydrate - BaO,*8H,0 - 313^49 - ColorieM - Hexafooal - D (741) - 

— 8HjO at 130 (901) 

Barium phosphate, meta- - BaO •P.O. - 295.32 - White - Crystal - M.P. Red beat (344) 
Barittm phosphate, pgrro- -> aBaO*P|0, - 448^ - WUte - RboniUc, prim - O 3^ (7S6> 
Barium phosphate, ortho- - 3BaO*P,0, - 60AI14 - Colorlets, transparent - Cubk • D 4'i 

(469) - M.P. 1737 (1079) 
Barinm phosphate, chloro- - 3Baj(PO«),'BaClj - 2014.39 - Colorless - D 5-949 (469) - 

M.P. 1584 (469) - R.I. o 1.701, e 1.699 (469^ 
Barium phosphate, fluo- - 3Ba,(POj2*BaF, - 1981^18 - Colorless - Hexagonal - iLP. 1670 

(469) - R.I. o 1.669, e 1.665 (469) 
Baritnn phosphate, hydrate - 2BaO'P,Oa*H20 - 466170 - Colorless - BhaaUc, primatic. 

bipyramid - D 4.i65i» (460) - R.I. p i,635- m g 1.617 (3*0) 
Barium praseodymium oxide - BaO'PrOj - 3^.28 - Cubic - D 6.52 (X-ray) (449) 
Barium adcoale - BaO*SeO, - 280.32 - White - Rhombic - D 4^1 (417) 
Barinm selenide - BaSc - 216.32 - Cubic - D 5.04 (417) - R,I. 2.268 (384) 
Bariom silicate - BaO* SiOg(I) - 213^42 - Colorless - MonocUnic, short rod - D 4.399* (469) - 

M.P. 1604 (469) - R.I. p 1.573, m Xj674> K 1-678 (469) 
Barium silicate - BaO'SiOjCII) - 21342 - Colorless - Rhombic - T.P. 1300 + (1084) 
Barium silicate - BaO'SiO, (Glass) - 21342 - Colorless - D 3.74 (960) - RJ. ij672 (Extra- 
polated) (703) 

Barium silicate - BaO*2SiO, - 27348 - Colorless > Rhombic - D 373 (469) - ILP. 1418 

(364) - R.I. p 1.597. m 1.612, g 1.621 (469) 
Barium silicate - BaO-2Si02 (Glass) - 27348 - Colorless - R.I. 1.6085 (703) 
Baritm silicate - aBaO'SiO, - 366.78 - Coloriess - Rounded grain - D 5.2 (loio) • 

M.P. > 1755 (469) - R.I. p I f^if^. m -, g 1.830 (469) 
Barium silicate - 2BaO'3SiO, - 486.90 - Colorless - D 3.93* (469) - M.P. 1450 (469) - K.I. 

p i.6ao, m 1.625, g X.645 (469) 
Banum silicate, fluo- - BaSiF^ - 27942 - Hexagonal (439) - D 4.279^* (469) - D.T. 430 

(693 mm.) (395) 

Barium silicate, hydrate - BaO-SiOj-dHsO - 321.52 - Rhombic - D 2.59 (469) - R.I. p 1.542, 

m 1.548, g 1.548 ± (469) 
Barium sulfate - BaSO,(I) - 233.42 - White - MonocUnic - D 4499^' (469) - M.P. 1350 

(521) - R.I. p 1.634, m 1.636, g 1.647 (107s) 
Barium sulfate - BaSO«(II) - 233.42 - White - Rhombic - Tranailion to I XI49 (469) 
Barium sulfide - BaS - 169.42 - Colorlcss, transparent - Cubic - D 40$" (469) - 11^. > 1660 

(1083) -RJ. 2.155 (384) 
Barium tellurate - BaO*TeO, - 398.97 - WMte - D (469) 
Barium iclluride - BaTe - 264.97 - Cubic - D 5.51 (384) - R.I. 2.440 (384) 
Banum titanium silicate - BaO-TiOs ^SiOg (Nat. Bcnttoeite) - 4I3>44 - Hexagonal - D 37 

(469) - R.I. o X.757. e 1.804 (469) 
Barium thorate - BaO-ThO, - 41 "^S - Cubic - D 7.66 (X-ray) (449) 
Barium tunpstate - BaO -WO, - 385.28 - Colorless - Tetragonal - D 6.35 (469) 
Barium vanadate - 2BaO-V-b. - 488.62 - White, fluoresces in Ultra-violet light - M.P. 

863 ± (469) 

Barium yttrium silicate, boro naO-3Y,Oj'3B,Og'3SiOj (Nat. Cappelenite) - m^jjH - 

Greenish Brown - Hexagonal - D 44 {1076) - R.I. o 1.76, e - (1076) 
Barium eireonale - BaO>ZrO| - 276.58 - CuUe - D &a6 (X-ray) (449) " M.P. 2700 (1055) 
Beryllium Be 9 02 - Grayiih while - Hexagonal - D i.8$m (15) - M.P. ia8o (14) (1006) - 

B.P. 2780 (15) 

Beryllium aluminate - BeO*Al,0, ( Chrysoberyll ) - 126.96 - Colorless - Rhombic - D 3.76 

(469) - M.P. 1870 (324) - R.I. P 1.732. m -, g 1.741 (3a4) 
Beryllium aluminum silicate - 3BeO' Al20,'6Si02 (Beryl) - 537.36 - Colorless, tran^ifenk - 

Hexagonal - D 2.66 (469) - M.P. 1410 (469) - R,I. o 1.580, e 1.574 (320) 
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Beryllium aluminum silicate, hydrate - aBcO- Al,0,'2Si0j*Hj0 (Nat. Euclase) - 390.13 - 

Monoclinic - D 3.1 (469) - R I. p 1.652, m 1.655, g 1-671 (469) 
Bciyltium alumimim silicate, hydrate - 36eO' Al,Oa*6SiOg*l/a^O (Mcdov Bayl) • 546.37 - 

D 2.707 (SB6) - R-i- o 1-581, e 1.575 (586) 
Benrfliom borate^ hydrate - 4BeO-B,0.*H,0 (Nat Hamber^te) - 10774 - Colocten - 

Rhombic - D 2,35 (469) - R.I. p 1.560, m 1.591, g 1.631 (41^) 
Beo ilium chloride - BeCl, - 79-93 - Colorless - Needle - D 1.904" (686) - M.P. 404 - T.P. 

300 (900) - B.P. 488 (817) 
Beryllium fluoride - BeF, (Glass) - 4JM - Colorkw - D (91) - CryatalUne point 

800^ (630) - RJ. < (889) 
Bo y ll kmi flooride, oacy> - sBcF,*aBeO - ^85.14 ' WUte - D 9,3 (4169) 
Beryllium germ.inatc - 2r!cO GcO., - 154 *^4 - (Colorless - D 3.868 (904) 
BoyUktm hydroxide - Be (OH), (I, meustabic) - 43.04 - White - D 1.92020 (305) 
Bayflmn hydroxide - Be(OH), (II, stable) - 4304 - WMte - D 1.92420 (305) 
BeoHium iron (II) yttrium silicate - 2BeO-FeO-Y203 -25102 (Nat. Gadolinite) - ^J6$ - 

Monoclinic - D 4.3 (469) - R.I. p 1.78 +, m 1.78 -f, g 1.785 -f (469) 
Berynkm lead flnoride - BeFj-PbF, - 292.23 - Colorless - Rborabic - D 6.i35^<^ (826) 
BcoQiam manganese silicate - BeO MnO-SiO, (Nat Trimerite) - IS&M - TrieUilic - 

D 3474 (284) - R.I. p 1.715. m 1-720, g 1.725 (284) 
Beryllium oxide - BeO - 25.02 - White - Hexagonal - D j.004 (1073) - M.P. 2520 (1053) - 

B.P. 3900 (712) - R.I. o lJn9» e J-733 (469) 
Beryllium oxide per- - BeOj - 41.02 - I ) 1" (760 mm.) (1024) 

Beryllium iclciutc, hydrate - BcScO^m^JJ - 2^4.04 - Colorless - Rliombic - D aj03 (469) - 

— 2HjO 103; — 4H,0 300 (932) - R.I. p 1.4664, m 1.5007, g 1,5027 (469) 
Beryllium sclenidc - BeSe - 87.98 - Regular - D 4.31S (X-ray) (1103) 
Beryllium silicate - BeO'SiO. - 85.08 - Colorless - D 2.35 (960) - M.P. > 1755 (469) 
Beryllium silicate - sBeO* SiO, (Pheoadte) - iiaio - Colorlcn - Triclinie - D X^S (904) - 

M.P. > 2200 (484) - R.I. o 1.654, e 1.668 (691) 
Beryllium silicate, hydrate - 4BeO'2SiOg'H20 (Nat. Bertrandite) - 238.22 - Rhombic - 

D a,6 (469) — BLi. p t.5pi, m iJSo^ g 1.614 (469) 
Ber> Ilium sulfate - BtS04 - x«84«B - Colorkit - Rhombic - D 3,443 {469) D.T. 790 (760 m.) 

(660) 

Beryllium sulfide - BeS - 41.08 - Regular - D 2.36 (iioo) 

Beryllium telluride - BeTe - 136.63 - Gray - Cubic - D 5.09 (X-ray) (1102) 

Bismuth - Bi - 20900 - White - Hcjcagigaal - D 9^80*0 (15) - M.P. 3714 (14) (i<a6) - 

B.P. 1450 (15; 

Bimnith (III) arsenate - Bi^Oj^AtgO, - 695,8a - Odorless - Monoclinic - D 7.14 (469) 
Bismuth (III) chloride • BiCl, - 31547 - Coknrlen - D 4755** (44^) - M.P. 334 (521) - 
B.P.441 (519) 

Binntfi (III) ddoride, eocjr- - BiOQ - 16046 - Colorlns - Tetragooal - D y-T^ (469) • 

R.I. o 2.X5 f Lambda = 6708A), e - (41) 
Bismuth (III) fluoride - BiFg - 266.00 - Colorless or gray - Hexagonal - D 8j5 (401) - 

M P. 727 (1048) - R.I. °> 1.-4 ^ini«) 

Bismuth (V) fluoride - BiF, - 304.00 - Rhombic - Sublimation 550 (1048) 
Bianth (III) fluoride, oxy- - BiFO - 244.00 - Colorless - D 7.5 (469) 

BSaoBth (III) molybdate - Bi^Og-MoO, (Nat. Koechlinite) • 609^95 - Greenish yeU<nr - 

Bhombic - RJ. p 2.52, m 2.61, g 2.67 (All Li line) (617) 
Bimdi (in> nobtdate - Bi20,-3Mo03 • 897.B5 • Ivory-eotored - Tetragonal - D 6.07 

(nio) - M.P. 643 (ino) 
Bismuth (III) nitrate, hydrate - Bi(N0,),-5H,0 - 485.10 - Colorless - TricUnic - D 2.83 

(469) - D.T. 30 (469) 
Bismuth (III) nitrate, hydrate - Bi(NOg),'6H20 - 503.12 - D a.76 (469) 

Bismuth oxide - BiO - 225.00 - Gray Black - D 7.16 (730) 

Bismuth (III) oxide - BijO,(I) - 466.00 - Yellow - Rhombic - D 8.9 (469) - M.P. 817 

(521) - S.P. joio (507) 
Bismuth (III) oxide - Bi,Og(II) - 466^ - Bioiro - CuUe - D 8j» (469) ' Transitioo to 

I 704 (469) 

Binnth (III) oxide - Bi,0,(III) - 466x10 - liglit jetioir - Rliaaibac - D 8.5 X4^) ' T^-^' 

860 (469) -R.I- 1-91 (34?^ 
Biioiath oicide, di- - BiO, - 241.00 - D 5.6 (469) 
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Blmnth <V> oxide - Bi^O, <• 49Ba> - Brown - D MO (4^9) O, ago (348) 

Bbmuth (III) oxide, hydrate - Bi,0,-3H20 (Nat Bimte) - 500104 - Cdorkti - Rhom- 
bic- D 4.96a'o (730) - D.T. 415 (469) R I- o aM, e t.8a (4(9) 

Bimmth (V) oxide, hydrmte - BijOj-H^O - 516.0a - YObmiA wWte - D 5 75 (469) - D-T. 
lao (469) 

Bismuth (III) phosphate - BijOj-PjOj - 607.96 - Colorless - Monoclintc - D 6.323»« (907) 
Bismuth selenide - BiSe - 287.96 - D 7 98 (X-ray) (762) - M.P. 625 (469) - T.P. 423 (348) 
Bismuth (III) selenide - Bi^St, (Goaiajintite) - 6sM - Silver white " BhoiMc - D 6JBa 

(469) - M.P. 710 (469) 

Bismuth (III) silicate - BijOj-SiOj - 526.06 - Yellowish brown - D 8.9220 (755) - M.P. 770- 
ggo (7SS) 

Bismuth (III) silicate - Bi203-2SiO, - 586.12 - D 8.6620 (755) - M P- 873 (755) 
Bismuth (III) siUcate - Bi,0,*3SiO^ - 646.18 - Yellowish brown - D 8.1120 (755) - MJ". 
847 (755) 

Bismuth (III) siliorte - Bi,0|-8SiO, - 94M - Gray - Rbomliie - D 6j6^ (755) - M^. 

992 (755) 

Bismuth (III) silicate - 2Bij03'SiO, - 992.06 - Yellowish brown - D 9.14=0 (755) - M.P. 
820 (755) 

Bismuth (III) silicate - aBijOj-aSiO, - 1112.18 - D 8.984" (755) - M.P. 860 (755) 
Bismuth (III) silicate - 2Bi,Oa*3SiO, (Nat. Agricolite) - 1112.18 - Yellow - MonocUnic - 

D 6 (469) - ILL p m 1.99, g - (469) 
Bismuth (III) silicate - 2Bi,0,*3SiO, (Nat Etdytite) - xtia;i8 - Yellow - Cnbic - D 6.11 

(469) - R.I. 2.05 (469) 

Bitmtith (ni) silicate - 3Bi,0,*SiO, - 14584)6 - Brownish green - D 8.90^ (755) - M.P. 

822 (755) 

Bismuth (III) siUcate - 3Bi,0,*3SiO, - 1518.12 - Brown - Prism - D 84921* (755) - M.P. 

790 (755) 

Bitnrath (III) silicate - loBijOg-SiO, - 4720.06 - D 9.14=° (755) - M.P. 832 (755) 
Bismuth (III) sulfate - Bi2(SO^)3 - 7<V' 18 - Colorless - Needles - D 5.08" (Sj) 
Bismuth sulfide - BiS - 241.06 - Gray -D 7.7 (469) - M.P. 685 (469) 
Bbmuth (III) sulfide - Bi^S, (Bismnthiiiite) - 5I4'X8 - Browniah black ^ D 7-59 (469) - 
M.P. 747 (521) 

Bismuth (III) telluride - Bi,Te. (Tetradymite) - 8oa83 - Gray ~ Khombohedral - D 7.81 
(777) - M.P. 573 (4fi9) 

' Bismuth (III) tungstate - BijOg'sWOg - X16X76 - Greenish white - Monodinic - D 8ai* 
(mo) - M.P. 832 (mo) 
Bismuth (III) vanadate - Bi^Og-VgOg (Nat Pncherite) - 647^ - Beddish brown - Rbom- 

bic - D 6.25" (460) - R.I. p 2.41, m 2.50, ff a^r (All for U-Line) (469) 
Boric acid - See Boron oxide, hydrate 

Boron - B - 10.8a- Hexagonal - D 2.3 (15) - M.P. 2300 (14) (1026) - B.P. 2550 (15) 
Boron arsenate - BgOg*AsgOg - aiXM6 - Tetragonal - D 3.643 (909) ^ R.I. o 1.681, e x.690 

(on) 

Boron chloride - BCl, - 117.10 - Colorless gas - D 1.3493^^ (136) - M.P. —107 (469) - 

S.P. 12.5 (519) ~ "R.I. 1.4195° ' (Alpha line of hydrogen) (332) 
Boron fluoride - BF, - 67.82 - Colorless gas - D i.68-»«* (Liquid) (aBs) (Solid) 

(632) - M.P. — 128 (521) - B.P. — 100.9 (519) 
Boron fluorttk hydrate - BjOjmHF-HjO - X67.70 - Cotoriess liiiuid - D 1^57** (953) - 

R.P. 159.T (745 mm.) (953) - R.I. 1.341430 (953) 
Boron oxide - BO - 26.82 - Brown and transparent (1127) 

Boron oxide - B,0, - 69.64 - Colorless - Rhombohedra - D 2460 (583) - M.P. 450 (583) - 

B.P. i860 (calc.) (203) - R.I. o 1.648. e 1.615 (583) 
Boron oxide - BjOj (Glass) - 6064 - Colorless - D 1.812 (703) - R.I. i 458 (703) 
Boron oxide, hydrate - B203-Il.,O(I) - 87.66 - Colorless - Rhombic Dodccahedra - D 2.486 

(S83) - M.P. 236 (583) - R".I. 1.619 (583) 
Boron oxide, hydrate - B,03'H20(II) - 87.66 - Colorless - Mooodinic - D AO44 (583) - 

M.P. 200.9 (583) - R.I. P 1.434, m 1.570, g 1.588 (583) 
Boron oxide, hydrate - B^Oj HjOdll) - 87-66 - Colorless - Rhombic - D t.78 (583) - 

M P. 17^ 0 (583) - R.I. i)< 1.376. m 1.514, g 1.521 (583) 
Boron oxide, hydrate - Bj03.3HjO (Sassolite) - 123.68 - Colorless - TricUnic - D. 

(469) - M.P. 170.9 (583) - R.I. p 1.337, m 1.461, g 1462 (583) 
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Boron phosphate - BjOj-PjO, - 211.60 - Colorless - Tetragonal - D 2.602 (X-ray) (909) - 

RJL o 1.59s. e 1.601 (909) 
Boron sulfide - BjS^ - 117.82 - Colorless - Vitreous or Needle - D 1.55 (348) - M.P. 310 (348) 
BromtDe - Br (Br.) - 79.916 - Deep red Uquid - D (15) - lil.P. —ja (14) (1036) - 

BJP. 58^ (IS) 

Cidmitmi - Cd - 11241 - Blaiih wUte - Hatagooal - D 8^>* (iS) - ILP. jach^ (14) 

(I0fl6) - BJ». 767^ (is) 
CakBinm amim oi M i i e - aCdO«Sb,0, - 6Ba34 - Pale ycHow - CaUc - D 6^ (X-ray) (35) 
GrimiBin arsenate - 2CdO* As^Oj - 5S6.64 - Yellowi'^h white - Khombic - O 5.474^* (906) 
C&kdam borate - CdO-B,0, - 198.05 - M.P. 875 (469) 

ddniini eaftxinate- GdCO. - 17242 - TrkUnk - D 4.258 (469) - D.T. 344 (760 mm.) (sao) 
GMbnium chloride - CdQ, - Ogi^ - ColorleM - OMc - D 4A47** (4^) - MJP* S6B (469) - 

SJ. 962.9 (S19) 

Cakmam chromite - CdO-Cr,Oj - 280.43 - Black - Cubic - D 5-79^^ (1032) 
Cailiiiinai diromium sulfide - CdS • Cr,S, - 344.67 - Cubic - D 4.995 (X-nor) (770) 
Cadmium columhate - CdO-Cb Oj - 394.23 - D 5.93'' (675) 

Cadmium fcrritc - CdO-Fc,0, - 288.09 - Cubic - D 5-7(^4 (798) - M.P. 1540 {2^) - R.I. 
2^39 (Li-line) (612) 

Cadmium fluoride - CdF, > 150141 - White - Cnbic - D 6j64 (469) - IIJP. ixxo (sai) - B.P. 
1748 (876) 

CaMnn Uxna^ - Cd(HCO,). - 90045 - Golorlcaa - Rhombic - D 3^ (96) - ILL 

i p 1.588, m i/>07, ? 1.685 (26) 

I Cadmium hydroxide - CdCOH). - 14643 - Colorless - Trigonal - D 4.8io«» (460) - D.T. 
300 (469) 

Cadmium indium oxide - CdO'IujOj - 405.93 - White - Tetragonal - D 7.30 (768) 
Cadmium molybdate - CdO-MoO, - 27146 - Ydlow - Plates - D 5,347 (X-ray) (348) 
I CUmioB nitrate ~Gd(NO J. 23&43-M.P. 350 (469) 

Ckdmium nitratr, hydrate - CdCNO,) ,, - .(HjO - 308.49 - Colorlcat - Frimi OT Needle - • 

D 24S5'» (469) - M.P. 594 (469) - B.P. 132 (469) 
Cadniinm oxalate - CdC^O^ - 20043 - D 3.32" (469) - D.T. 340 (469) 
Cadmium oxide, sub- - Cd ,0 - 240.82 - Green - D 8.192"' (469) 
OKfanimn oxide - CdO - 12841 - Brown - Cubic - D 8.15 (469) - SJP. 1559 (519) - 
249 (Li line) (612) 

Cadomnn phosphate, pyro- - 2CdO - PjO^ - 398.86 - White - Long leaflet - D 4 965" (906) 

Cadmium phosphate, ortho- - sCdO-PjO, - 527.27 - Colorless - M.P. 1500 (469) 
Cadmium phosphate, hydrate - CdO P^OjMH^O - 342.51 - Colorless - Trigonal - D 2.742^^ 
(469) - D.T. 100 (469) 

CadminTTi ph<)sphate, hydrate - 9CdO'P,0,*aU|0 - 434A9 - White - D 4.965^* (469) - 

M.P. 900 (469; 

Odmiom phosphate, hydrate - 5CdO*9P,0,*5H,0 - ioi(L9t - Colorlcat - Monodiaic - 

D 4-13'^ (469) - n.T. 550 (4^>Q) 
(liMlniinm phosphate chloride - 3Cd,(P04),*CdCl, - 1765.13 - D 5.46^° (469) 
Gidiniam adettrte, hydrate " CdO*SeO,>2H,0 > 99140 - Rhombic - D 3j639 (469) - 

-2H,0 at 170 (539) 

Cadmium sclenide - CdSe - 191^7 - Gold yellow or gray - Hexagonal - D 5.81^* (469) - 
ILP. I3S9 (lft>) 

Cadmium sclenite - CdO • ScOj - 239.37 - Yellowish white - WYjmMr 
Cadmium sclenite - CdO-sSeOj - 350.33 - Yellow - Rbonbic 

Citehmi iilicale - CdO*SiO, - 18847 - Cotorksa • Rhonbic - D 4.93 (4^) - ILP. 1949 

(469) -RJ.;> 1739 (486) 
(Mmu riUcate - 9GiO*SiO, - 3i6J» - D 5^«« (89) - MJ. I9i|7 (486) - R.L I > 1.739 

(486) 

Cadmium sulfate - CdSO^ - 20847 - White - Rhombic - D 4.691" (469) - M.P. 1000 (469) 
Cadmium sulfate, hydrate - CdSO^'H^O - 22649 - Monoclinic - D 3.786 (469) - T.P. 
74-5 (60) 

Cidmium sulfate, hydrate - CdS04*7H,0 > 33458 - Colorleat - Mooodiiiic - D 948 (469) - 
^ T.P.4(469) 

GMuB flolfide - CdS ( G iee u oc kHe ) - T4447 - YeUow or red - Hexagonal - D 4J90 (469) - 

M P. 1750 (100 atm.) (469) - Sublimation begins at 980 (66) - R.I. o 2.506, c 2.529 (469) 
Cadmium telluride - CdTe - 2401,02 - Black - Cubic - D 6.20^* (469) - MJ". 1041 (469) 
CMom titaaate - CdO*TiOa(I) - 906.31 - Ciibie 

9 



Copyrighted material 



18 



DATA ON CHEMICALS FOR CERAMIC USE 



CMhnfann titanate - CdO-TiO^CII) - 20&31 - Rbombic - 13 6.5 (X-ray) (1106) - Tramitica 
to I 1050 (802) 

Calcium - Ca - 40^ - YeUowish white - Cubic - D 1.3$^ (15) - M.F. 850 (M) (ioa6) - aP. 

1487 (IS) 

Calcium aluminate - CaO'AljOj - 158.02 - Colorless - Monoclinic, Rhonibic, or Tridink - 

D 2.f)8i2» (930) - M.P. ir«o (469) - R.I. p 1.643. m 1.655, P 1.663 (469) 
Calcium aluminaie - CaO'2Al20g - 259.96 - Colorless - Monoclinic - D 2.90 (604) - M.P. 
1765 (Incong.) (982) 

Calcium aluminate - CaO*6Al,0, •> 66773 - Hexafooal - D 348 (loia) - R.L o 1.70a, e 

1.667 (1012) 

Calciam aluminate - 3CaO*Al,0, - 370.18 - Colorktt - Cbbic - D SjQO (6d4) - M^. 1535 

rincong.) (469) - R.I. 1.710 (469) 
Calcium aluminate - jCaO-sAl^O^I) - 677.94 - Recent formulation CaO'SAl^O, (982) - 
Rhombic - If. P. 1790 (469) - K.I. p iMa^ m 1.671, g IJ674 (930) 

Calcium aluminate - 3CaO-5.M_,Oj(II) - 677.94 - Tctrac nnl - R.I. o I.617, e I.652 (469) 
Calcium aluminate - aC^O'ibAl^Og - 1595.40 - Colorless - Hexagonal - D 3.93 (X-ny) 
(604) (972) 

Calciiun alim iiiate - sCaO- 3.^^03 - 586.22 - Recent formulation i2CaO*7Al,Og (XSI) (999) 
Calcium aluminate - 5CaO*3Al,0, (Glass) - 586.22 - R.L 1.662 (930) 
Gakhmi aluminate - iaCaO*7Al303(I) - 2386.54 - Ydlow - Rhombic - R.I. p 1.687. m -, 
g 1.692 (824) 

Calcium aluminate - i2CaO-7AljO,(II) - 2386.54 - Yellow - CuUc - D 2.69 (151) - T.P. 

nso-iaoo (245) - M.P. 1455 (469) - R-I. 1.608 (469) 
Gddnm aluminate - i2CaO-7Al20, (Glasi) - sa86^ - D>&B7 (151) - RJ. > that of the 

corresponding crystal (151) 
Calcium aluminate, hydrate - 3CaO-Al203-6n,p - 378.28 - Colortess - Cuinc - D 2.5222" 

(998) 4H,0 at 275-450, — ()HJD "at 1000 (1014) - RJ. 1.604 (997) 

Calcium aluminate, hydrate - 3CaO- AU0g-8H,0 - 4X4.31 - Cokdess - Hexagonal - D 

2.13020 (998) - R.I. o 1.538, e 1.520 (998) 
Qddtmi alundnate, hydrate - 3CaO*Al,0,M2H,0 - 48&37 - ColorlcM - Hexagonal - R.L o 

1.527, e i (998) 

Calciiun aluminate, hydrate - 4CaO*Al,Of 'laH^O - 54245 - Colorless - R.I. o 1.532, e 
X.S05 (M64) 

Calcium aluminate, hQrdnte - 4Di0*AI,Og*X3H,O - S6ojff - Cotorlesa - RJ. o i.533i e 

1.523 (717) 

Gikhmi ahmiimrte, hydrate - tfCaO*aAl203-2iH20 - 918.69 - Colorlesi - D a.oa8** (998) - 

R.I. M 1.531', c l.."lo Cr/;8) 

Calcium aluminate, hydrate - 8CaO'2Al,0| '2711,0 - 1138.95 - Colorless - RJ. o 1.535, 
e 1.512 (29) 

Calcium aluminum manganese (III) silicate - 2CaO- AljO,'Mn20g*4SiO, (Nat. Tinzenito) - 

612.20- Yellow - Monoclinic - D 3.29 (617) - R.I. p 1.693, ni 1.701, g 1.704 (617) 
Calcium aluminum phosphate, hydrate - CaO"2Al20,*P205'5HjO (Nat. Crandallite) - 

492X)8 - Rhombic - D 3.5 (469) - R,I. o 1.595. c 1.585 (4*^) 
Calcium aluminum phosphate, hydrate - sCaO'6.'\!,,03-4P^Oj* i8H^0 (NaL Pseudowavel- 

lite) - 1784.65 - Trigonal - D 2.9 (617) - R.I. u 1.622, c 1.631 (617) 
Calcium aluminum phosphate^ hydrate - 6CaO' Al20j'2PjOj'SH,0 (Nat. DcnniBOoite) - 

812.66 - Colorless - Hexafronal - I) 2,85 (617) - R.I. o 1.601, c 1.591 (617) 
Calcium alumiuum phosplxate, hjdiate - 8CaO'5Al,0,*4P805' i4HjO (Nat Deltaitc) - 

1778.89 - Cdorleas - Trigonal - D 2,95 (617) - R.1. o 1.630, e 1.640 (617) 
Cilcium aluminum silicate - CaO* Alj0,*2Si0j (Anorthitc) - 278.14 - Colorless - TricUnic - 

D 2.765 (469) - M.P. 1550 (469) - R.I. p 1.576, m 1.584, g 1.588 (469) 
Caidmn alnminam silieate - CkO^AljO,- 25103 (Glass) - 978.14 > Colorless - D 9.700 (991) - 

R.I. 1,5755 (615) 

Calcium aluminum silicate - 2CaO* AljCX'SiO, (Ckhlenite) - 274.16 - Colorless - Tetragooal - 

D 3.038 (273) - M.P. 1590 (469) RJ. o IJ669, e 1.658 (469) 
Calcium aluminum 8iliGate-9CaO*Al|0,*SiO, (Glass) - 974.X6 - Colorless - D 9.884 (973) - 

R.I. 1.638 (273) 

Calcium aluminum silicate - 2CaO'3Alj03-9SiC)- (Nat. Didymolite) - 958.52 - Mono- 
clinic - D 2.71 (469) - RJ. p -, m 1.501, g (4^) 

Calcium aluminum silicate - 3CaO • AI2O, • SiO, - 330.24 - Colorless - Rhombic - MJ*. 1335 
(Incong.) (824) - RJ. p 1.675, m g 1.685 (469) 
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Calcium aluminum silicate - jCaO- Al203'3SiO, (Nat. Grossularite) - 45036 - ColorieM - 

Cubic - D 3.5JO (469) - M.P. 1180 (1118) - R.I. 1.735 (469) 
Cakirnn aluminum silicate - 4CaO<3AKO,-6SiO, (N«U Meioaite) - 89CL50 - Tetragonal - 

D 2.74 (469J - R.I. o 1.597, e 1.560' (469) 
Gddnn ahaniinim dKaite, Iqnirate - GiO*Al20, aSiO,*aH,0 (Ntt HlbMiilte) - 314.17 - 

Cubic - D 3.05 (469) - R.I. I 67 (a^v^ 
Caldam alamintmi silicate, hydrate - CaO* Al20,-2SiO,>2H,0 (Nat Lawsonite) - 314.17 - 

Rhoadiie'* D 3.09 (469) - R.I. p 1.665, m 1.674, g 1-684 (469) 
Caidum aluminum silicate, hydrate - CnO-.\L03-3SiOj*2HjO (Nat. Scolecite) - 374.33 - 

Colorless - Monoclinic - D 2.274^0 (428) - K.I. p 1.513. ni 1.520, g 1.521 (428) 
Calcium aluminum siluati, hydrate - CaO'.MoOg-aSiOj'SHjO (Nat. Levy-nite) - 428.28 - 

Trigonal - D 2. 1 u''9) - R.I. o 1.496, c 1.491 (469) 
Calcium alumintmi silicate, hydrate - CaO«Al20,-4Si02 '41120 (Nat. Lanmootite) - 470^39 - 

M<xK)dinic - D 2.3 (469) - R.I. p 1.513. m 1.524, g 1.525 (469) 
Oldim ahnunm lOkate; hydrate - CaO'Al203-43iO,-4HsO (Nat Gisnondite) - 470^ - 

Colorless - Monoclinic - D 2.27 (617) - R.I. p -. m 1.530. p - (469) 
Caktom aluminum silicate, hydrate - CaO-Al,0,'6SiO, '51^20 (Nat Epistilbite) - 608.46 - 

Monodiri c - D 9jas (4<^) - R-I- P ^ 502, m 1.510, g 1.512 (469) 
Olcium aluminum silicate, hydrate - CaO- Alj03-6Si02-5H,0 (Nat Henlailditc) - (0846 - 

Monoclinic - D 2.2 (469) - R.I. p M98, m 1.499, g 1.505 (469) 
OJcium aluminum silicate, hydrate - CaO* Al203-7SiOj'7H20 (Nat. Stdlerite) - 704-55 - 

Rhombic - D 2.12 (469) - R.I. p 1484, m M92, g 1.495 (469) 
Gldum aluminum silicate, hydratr - CaO'2Alj03-2SiO H,0 f Xnt. Margarite) - 996.16 - 

Monoclinic - D 3.0 (469) - R.I. p 1.632, m 1.643, g ^-045 (409) 
Cikiuin aluminum silicate, hydrate - 2CaO*Al,0,«3SiO,>H,0 - 419.30 - Rhomllie - D X9 

(469) - R.I. p 1.6:6, m 1.626, g 1.649 (469) 
Cakium alumintmi silicate, hydrate - 2CaO*Al20.*5SiOg>6H20 (Nat Laubanite) - 622.50 - 

Mbaodiiiic - D s:9 (469) - RX 0 1.475* e i-^W (469) 
Calcium aluminum silicate, hydrate - 3GaO*A],0,*9SiO,*2H,0 (Nat FlazOlite) - 42643 - 

Cubic - D 3.55 (759) 

(ilcium aluminum silicate, hydrate - 3CaO*Al20a'6SIO,*HjO (Nat Bavenite) - 648.55 - 

' f 11 clinic - D 2.72 (469) - R.I. p 1.578, m 1.579. g 1.583 (469) 
(iJcuim aluminum silicate, hydrate - 4CaO' AljOgMSiO^-HjO (Nat Vesuvianite) - 5S4.51 - 

Tetrasunal - D 3.36 (617) - R.I. o 1.719, e I.715 (617) 
Glcium aluminum silicate, hydrate - 4CaO*3Al,0,*6Si03 ■ H3O (Nat Zobite) - 908.52 - 

Rhombic - D 3,3 (469) - R.I. p 1.700, m 1.702, g 1.706 (469) 
Ulrium aluminum silicate, hydrate - 4CaO*3Al,0,'6SiO|*H20 (Nat CUnozoisite) - 908.52 - 

Ifonocfinic - D 346 (46^) - RX p 1.794. m tjm, ff 1-734 (469) 
Cdcium aluminum silicate, hydrate - 6CaO*3Al20,-7Si02'4H20 (Nat. Pumpellyite) - 

"34*79 - Monoclinic - D 3.2 (617) - R I- P 1.700, m 1.700, m I707t g i-7i8 (617) 
GdehBi aBtlmonate, pyro- - 9CaO*Sb,Os - 435-68 - YeHow - Cubic - D 4 8 (X-ray) (35) 
Calcium arsenate, ortho- - 3(^0* AsjOj - 398 - Colorless - D 3.620 (378) - M.P. 1455 (378) 
Calcium arsenate hydrate > 9CaO*As,0,'H,0 - 360x0 - Plates - Rd, p iJbaSt m -* g 1.655 

(828) 

Calcium arsenate, hydrate - 2CaO' As,0,*3H,0 (Nat. Haidingerite) - 396413 - Colorless - 

Rhomhic - D 2.967 (469) - R.I. p 1.590, ni 1.602, g 1.638 ( ^bg) 
Calcium arsenate, hydrate - 2CaO'AsjOj '51120 (Nat. Pharmacolite) - 432.06 - Colorless - 

Monodtnic - D 8.754 (617) - R I- P 1-583, m 1.589. g 1.594 (469) 
(ilcium arsenate, hydrate - 2raO'As208 -8^120 (Nat. Wapplerite) - 486.II - Cotorleia - 

Triclinic - D 2^8 (469) - R.I. p 1.52S, m 1.537, g 1-552 (469) 
Odehan arsenate, hydrate - 3GtO*As„Oj -21120 - 434<io - Monodinlc - R.I. p m liSis, 

i; :fi2 (828) 

Cakium arsenate, faydrate - 5CaO-2As,Os'6H,0 - &48.15 - R.I. p m 1.60, g 1.64 (8a8) 
Gddnm berylltwn altmdmim silicate, l^rate - 4CaO*lteO*Al203 -95102 '1120 (Nat Bave- 
nite) - 909.84 - Colorless - Rhombic - D 2.745 (601) - R.I. p 1.583. m 1.585, g 1.590 (601) 
Calcium beryllium fluoride - CaFj-BeFj - 125.10 - Colorless - Rhombic - D 2.959*'> (826) 
Calcium beryllium phosphate, hydrate - 2CaO'2BeO'P20B-H2O (Nat Hydroherderite) - 

322J6 - Colorless - RhomWc - D 3 00 (469) - R.I. p 1.592, m i f 12, g 1.621 (469) 
Cakium borate - CaO -BjO, - X9S.79 - Ckilorless - Rbombic - MJP. 1154 (170) - SLL p 1.550^ 
m 1.660, g 1.680 (170) 
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Calcium borate - CaO -2B,Oj, - 195.36 - Colorless - Rhombic - M.P. 986 (170) - R.I. o 1.638, 
e 1.568 (170) 

Calcium borate - 2CaO*BaOs - i%iJ8o - Gniai - M.P. lagB (170) - RJ. p i.s9Si m lJ66», 

g IJ667 (170) 

Cfekhmi borate - 3CaO*B,0, - asyjg - Cdorkss - Prism - M.P. 1479 (m) - Itl. o i.ra8, 

e 1.630 (170) 

Calcium borate, hydrate - CaO'B,0,-6H,0 - - Colorles* - Tetragonal - D (778) - 
RJ. o 1.590, e t.502 (678) 

Calcium borate, hydrate - CaO'3B,03'4HjO - 337 06 - R.I. p 1.505, m -, g 1.550 (736) 

Calcium borate, hydrate - zCaO '36,03 -aH^O (Nat. Veatchite) - 357.11 - Colorless - Mono- 
clinic - D a.69 (974) - R.I. p 1^551, m 1.553. g I-62I (974) 

Calcium borate, hydrate - 2CaO'3B203'5HjO (Nat. Colemanite) - 4IU6 - Grfodeit - MoOQ- 
clinic - D 243 (469) - R.I. p 1.586, m 1.59^ g 1.614 (469) 

Galdam borate, hydrate - 2CaO-3BjO,-7H50 (Nat Meyerhofferite) - 447.19 - Colorless - 
Triclinic - D 2.12 (469) - R.I. p 1.500, in 1.535, g 1560 (469) 

Calcium borate, hydrate - aCaO'jBgOg'pH^O - 48^ - Colorleu - RX p 1.505, m g l.sag 
(678) 

Clldum borate, hydrate - 2CaO • 3B,Ot« ijHtO <Nat Iqydte) - 555^ - Cotorten - Mono- 
clinic ~ D T.875 (469) - R.I. p. 1.492. m T 505, pf 1.516 (110) 

Calcium borate, hydrate - 2CaO*7B203-8Il20 (Nat. Ginorite) - 278.56 - Monoclinic - R.L 
p 1.517, m 1.524, g 1.577 (213) 

Calcium borate, hydrate - 5CaO-6Bj03'9H20 (Nat. Priccite) - 86048 - Colorless - Tri- 
clinic - D 2.4 (469) - R.I. p 1.572, m 1.591, g 1.594 C469) 

Calcium borate, hydrate - 8CaO* ioB,0,*i5H,0 (Nat Panderadte) - U^SJfi - Colorless - 
Triclinic - D 2.43 (469) - R.I. p 1.582, m 1.592, g< 1.606 (469) 

Calcium borate, fiuo- - CaF.*2BF, - 213.72 - Rhombic - R.I. p -, ra -, g < 1.26 (227) 

Galdura cariiidb - CaC, - 64.10 - (^reeidsh ydkw - Rhombic - D (469) - IIP. 3300 

(160) - R.T. p> T.75, m g - (1045) i 

Calcium carbide, oxy- - CaO'CaC, - 120.18 - M.P. 1980 (289) , 

CxS^Sitam carixmate - GaCO, - 100.09 <- Colorless > D 2.72:0 (591) - M.P. xaBa (Under ifs | 
own equilihrium pressure) (521) - D.T. 894 4 (760 mm.) (952) 

Calcium carbonate - CaCO^ (Aragooite) - 100.09 - Colorless - Rhombic - D 2.930 (ao) - 
Transitioa to caldte 520 (tiaa) - R.I. p 1.5299, m t.68oft g 1.6854 (469) 

Olcium carbonate - CaCO^ (Cl^alcite) - loo.a; - Colorless - Rhombic, Hexagonal - D 2.7i032*» 
(291) - M.P. 1339 (1025 atro.) (469) - T.P. 970 (Under CO, pressure) (103) - D.T. 
898.6 (469) - R.I. o 1.6583, e 1.4864 (469) 

Calcium carbonate - CaCOj (Vaterite) - See Calcite or pSjaSZO^ - (335) \ 

Calcium carbonate - MCaCO, - 100.09 - Colorless - Hfxagonil - D a.54 (503) - RX o , 
c 1.650 (503) i 

Caldmn carbonale, bi- - Ca(HCO,), - i62.xa - Colorless - Rhombic - D 24)15 (469) * R.I. 
p T.5101. m 1.5135- ^ 1-5775 (469) 

Calcium carbonate, hydrate - CaCOg-HoO - 1 18.11 - Colorless - D ny)i-^ (590 

Calcium carbonate, hydrate - CaCOj-sHjO - 190.17 - Colorless - D i.830i» (464) 

Calcium carbonate, hydrate - CaC03 -61120 - 208.19 - Colorless - Monoclinic - D t.771* 
(591) - R.I. p 1460, m I.S35, g 1.545 (469) 

Caldom carbonate phosphate - CaCOa*2Ca,(P04), (Nat DahlUte) - 7ao-6s - (jolorieas - 
Hexagonal - D 3.08 (469) - D.T. 1470 (253) - R.I. o 1.635, e 1.631 (469) 

Calcium carbonate phosphate - CaCO.*3Ca,(P04)s (Podolite) - iQ3a93 - Colorless - Hex- 
agonal - D saB (469) - R.I. o 1.635, e tib6 (254) 

Calcium chloride - CaQ, (Hydropliilite) - 110.99 - (lolorless - Rhombic and pseudo tetrago- 
nal - D 2.1741M (338) - M.P. 782 (521) - B.P.>i6oo (469) - R.I. p i.6oo^ m 1.60S. 
1 1^13 (939) 

Calcium chloride niioride - CaClF - 94.S4 - Colorless - D 3.07 (469) - D.T. 737 (469) 
Calcium chloride, hydrate - CaCl,*4H,0 - 183^ - Colorless > D 1.826 (1089) - RJ. p 1.548^ 

ra. - g 1.5(16 (1089) 

Calcium chloride, hydrate - CaCl3-6H30 - ai9d09 - Coloriest - ^xagOOal - D X^xai 

(1089) - R.I. o 1.5504, e 1-4949 (1089) 
Calcium chloride, oxy- - CaO'4CaClj - 500.04 - M.P 839 (727) - T.P. 700 (727) 
Calcium cfaromate - CaO • CrO, - 156.09- Tetragonal - D 3.22 (X-ray) (192) - D.T. 11 ^5 (31) 
Calcium chromite - CaO-Cr^Oj - 208.10 - Green - Rhombic - D 4^8 (469) - M.P. 2170 

(1053) - K^'i* o 2J3, e 2.18 (1029) 
Qddnm chromite - KaO^OgO, - J64.S8 - Gnea - RJ. p a;ao^ m «> ( ajp (xooS) 
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Calcium chromite - aCaO'CfjO, - 320,26 - R,I. o 1.950, e i.gaj (1029) 

Calcium chromium (III) silicate - 3CaO*Cr,0, '35101 (Nat Uvarovitc) - 50044 - Green - 

Culac - D 3-42 (469) - R.I. 1.838 (469) 
Qdciam eolambate - zCaO'CbjOj - 377.98 - Colorless - Prismatic - D 44B ^675) 
Ckldvzv. copper (II) silicate - CaO-CuOMSiO^ (Eg>'i>tian Blue) - 37$^ - Bide - Tetngo- 

imi - D 2.95 (628) - R.I, o 1.635, e 1.605 (628) 
CdduDi fluonde - CaF, (Nat Fluorite) - 78.8 - Colorlen - Cubic - D (469) - If .P. 

1302 (521) - B.P. 2500 (876) - R.I. 1.4339 (469) 
Calcium formate - Ca(HCO,), - 130.12 - Colorless - Rhombic - D 2.014 - R.I. p 1.510, 

m 1.5 14, g 1.574 (26) 

Criciura hydroxide - Cn(OlT)., - 74.10 - ColorlcM - Hcxagoml - D aaSQ (37) H,0 

Sas (337) - R-I. o 1.574, c 1.545 (?7) 
Cdaam kiOiam oodde <- OiO* In^O, - 333<<So - Colorlegs - Tetragonal - D 5^ (X-ray) (768) 

Qdcium iron (III) .nhiminate - 4CaO'Fe203- AljO, - 485.94 - Brown - Riiombic - D 3.77 

(394) - M.P. 1418 (988) - RJ. p 1.98, m 2.05. g ax)8 (AU for lambda = 5780 A) (394) 
Cricnmi iron (II) carbonate - OFeiCO^)^ (Nat Ferroddlonute) - 315.94 - Trigonal - 

R.I. o I 741. e 1.536 (2t)5) 
Cakium iron (II) oxide - CaO'QpeO - 702.64 ~ M.P. 1310 (663) 

Cakinin iron (III) oxide - CiO»Fe,Oa - 215.76 - Reddish brown - Trigonal, Tetragonal - 
D 5.08 (719) - M.P. 1216 (Incong.) (469) - R.I. o 2.58, e 243 (469) 

Caldum iron (III) oxide - 2CaO-FejO, - 271.84 - Light brown - Tabular - D 3.98 (719) - 
ILP. X436 (Incong.) (469) - R.I. p 2.200, m 2.200, g 2.290 (AU for Li line) (469) 

CUctnm iron (III) oxide - 3CaO*Fc^O, - 337'9> - Deq» mbgr fed - ICooodinic - R.L p 
m > 1-73. P - (2r''>> 

Calcium iron (Il.lil) o.xide - 4CaO-3Fe,04 - 918.88 - Needle - M.P. 1200 (663) 

Qdcium iron (III) oxide, hydrate - 3CaO*Fe,Oa*6iI,0 - 43&oa - OMc - D 3.77 (349) " 

D.T. 210 (286) - R.I. 1.710 (249) 
Calcium iron (III) oxide, hydrate - 3CaO'FejO,' 611,0 - 436.02 - Hexagonal - R.I. 1.61- 

1.66 (249) 

Cilcium iron (II) silicate - CaO-FeO-SiO, - 187^ - Rhombic - M.P. I308 (X39) - ILL 

p 1.6958, m 1.7340, g 1.7430 (452) 
Cddam iran (II) silicate - C^O*FeO*3SiO, (Hendenbergite) - 3484)4 - Monodtnie - D 3.53 

(795) - M.P. 1100 (469) - T P f/.5 (130) - R.I. p 1.726, m T.735, g 1.752 (1077) 
Caldum iron (II) silicate - 2CaO * FeO ■ 2SiO| (Nat Ferroakennanite) 304.12 - R.L o 1.670^ 
e 1.658 (453) 

Calcium iron (III) silicate - 3CaO ■ Fc.,Og-3SiOg - sAto - QAic - D 3.7g3» (81) - 1I.P. 

About 1100 (348) - R.L 1.9 (611) 
Caldom lantfaanum riltcate - CaO''l^fi^'2Si02 - 502.04 - Colorless - Hexagonal - RJ. o 

1.880, e 1.874 (256) 

Calcium lead silicate - 2CaO«PbO-3SiO, - 515.55 - D 3.99 (469) - R.I. p -, m 1.795, g - (469) 

Calcium lead silicate, hydrate - 4CaO'6PbO'6SiOj-H20 (Nat Ganomalite) - 1941.96 - 
Tc Uagou al - D 5.74 (469) - R-I- o 1.910. c 1.945 (469) 

CUdnm magnesium aluminum silicate - CaO- MgO-.AUOj'SiOg (Nat Gefalemte) - 3S&40 - 
Tetragonal - D 3.04 (469) - R.I. o 1.666, e 1.661 (469) 

Cddtim magnesium carbonate - CaMgCCOs)^ (Nat Dotomite) - 18442 - Colorless - Trigo- 
nal - D 2.872 (469) - D.T. 725 (337) - R.I. o I 6St7, e 1.5026 (469) 

Calcium magnesium fluoride - (i^F,*2MgFg (Nat Zainboniiiite) - 202.72 - Rhombic - R.I. 
p 140S in g 141 1 (959) 

Csldum magnesium iron (III) aluminate - 4CaO'2MgO*FejO|'Alj03 - 566.58 - Brown - 
^ 3.73 (393) - M.P. 1370 (Incong.) - T.P. 1300 (393) - K.I. p 1.92, ra -, g 1.97 (All 
for U line) (39s) 

Cilciuin magnesium iron (III) oxide - 2CaO • MgO • FcjOj - 312.16 - Broini - M.P. 1410 

(Inctmg.) (393) - R.I. P 2,13, m -, g 2.28 (AU for Li line) (393) 
Cddom magnesiom silicate - CaO>MgO*SiO, (Monticellite) - 156.46 - Colorless - Rhombic > 

Dj^ (469) - M.P. 149, (Incong.) (469) - R.I. p i.639» ni 1.646, g 1.653 (27s) 
&ldum magnesium silicate - CaO'MgO'2Si02 (Diopside) - 216.52 - Colorless - Mono- 

chnic - D 3.275 (8) - M.P. 1392 (893) - R.I. p 1.665, m 1.672, g 1.695 (893) 
CdcMBn magnesium silicate - CaO*3MgO*4Si02 (Nat Tremotite) - 417^ - liConodimc - 

D 3X) (469) - R.I. p 1.609, m 1.623, g 1.635 (469) 
(^dum ms^piesium silicate - 2CaO'MgO*2SiO, (Akermanite) - 272.60 - Tetragonal - 

D 3444 (469) " M J». 1458 (469) - R-I- o e (469) 
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Caldtiin magnesium silicate - aCRO*M|0-sSiOt (Glan) - ajaJBo - Colorlcw • D AOSS 

(273) - R.I. 1.641 (273) 

Calcium magnesium silicate - 3CaO'MgO'2SiO, (Nat. Merwiaite) - 328.68 - Colorless - 

Moaodinic - D 3.15 (469) - ILL p 1.706; m 1.71X, g (469) 
Calcium magnesium silicate - 5CaO-2MgO-6SiOj - 731.40 - RhooAic - M.P, 1365 (laoong.) 

(469) - R.L p iJbai, m 1.627, g 1-635 (469) 
Caldmn numganese carbonate - C^MnCCO,), (Nat Uaagandoloniite) - 215.03 - Trigonal - 

R.I. o 1.741, c 1.536 (295) 
Calcium manganese silicate - CaO • MnO • SiO, (Glaucochroite) - 187.07 - Pale pink - Rhom- 
bic - D 3.39 (1007) - M.P. 1230 (in N,) (1007) - R.I. p 1.679, ni 1.716, g 1.729 (617) 
Calcium manganese ailieate - CaO*]inO*2Si02 (Nat Sdialkr) - 947.1$ Moaodinic ~ D 3A 

(897) - R.I. P 1.710, m 1.719. g 1738 (897) 
Calcium manganese silicate - CaO'MnO*2SiO, (Nat. Bustamitc) - 247.13 - Pale pink - 

Triclinic - D 3.32 (617) - R.I. p uBi^a, m 1.685, f tJSBf (617) 
Calcium molybdate - CaO-MoO, - MOjOJ - Colarkw - Tetngooal - V 4-3$ (469) - ItL 

o 1.967, e 1.978 (469) 

Caldum neodymimn nlieate - &0«Nd,0,*3Si02 - 512.74 - Colbrleu • Hexagonal - R.I. 

o 1.903. e 1.89S C256) 

Calcium nitrate - Ca(NOg), - 164.10 - Colorless - Cubic - D 2.36 (469) - M.P. 561 (469) - 
RI. 1.595 (1075) 

Cafdmn nitrate, hydrate - Ca(NO,)j-3HjO - 218.14 <- MJ>. 5i i C469) 

Caldum nitrate, hydrate - Ca(N03)2MH20(I) - 236.16 - Colorless - Moaodinic - D iJ^ 

(469) - M.P. 42.7 (469) - R.I. P 1.465. m 1.498, g 1.504 (469) 
Calcium nitrate, hydrate - Ca(NO,),«4H,0(II) - 236 16 - Colorless - M.P. 39.7 (469) 
Calcium nitrite - Ca(NO,), - 13*09- D 2.265 (i57) - T.P. 138 (157) - D,T. afiO (lS7) 
Calcium oxalate - CaC^O^ - 128.10 - Colorless - Cubic - D a.2* (469) 

Caldimi oxide - CaO - 56.08 - Colorless - Cubic - D 3.3a" (at8) - M.P. (460) - T<P. 

420 (469) - B.P. 2850 (469) - R.I. 1.837 (1075) 
Calcium oxide, per*, hydrate - CaO, -811,0 - 216.21 - Colorless - Tetragonal - D 1.70 (741) 
Caldnoi phos^iate^ neta- - CaO* PgO, - 198.12 - Colorlen - D 3.8a (469) - M.P. 975 (469) - 

T P. 5-0 (119) - R.I. p 1.588. m -. p 1.59s (1017) 
Cakuum phosphate, pyro- - 2Ca0*P,0s(I) - 254.^ - M.P. 1300 (1017) - RJ. p 1^5, m 
g 1.604 (1017) 

Calcium phosphate, pyro- - 2Ca0-P,0,(n) - 254.20 - Colorless - D 3j09 (469) - Tnnaitioa 

to I 1 150 (1017) - R.I. p I 624, m -, g 1.628 (1017) 
Calcium phosphate, ortho- - 3CaO-P.^05 (Nat. Whitlockite) - 310.28 - Colorless - Rhombo- 

hedral - D 3.12 (313) - R.I. o 1.629, e 1.626 (313) 
Calcium phosphate, ortho- - 3CaO*P,0,(I) - 3iaa8 - Colorless - MJ>. 1730 (1017) - iU. 

p 1.588, m-,g I.S9I (1017) 
Calcium phosphate, ortho- - sCaO-P^O^dl) - 31098 - Colorless - D 3.o6B>* (457) - Transi- 
tion to T nboitt 14m (1017) - R.I, p 1.620, m -, cr 1.62a (1017) 
Caldum phosphate - 4CaO*P,0, - 366.36 - Colorless - Moaodinic - D 3.06 (469) - M.P. 

1700 (1017) - RX 9 1,643. tn -, g 1.647 (1017) 
Calcium phosphate - ioCaO'3P20s (^'at. Oxydapatitc) - 986.92 - Coloflcas - Hcxagoaal - 

D 2.89 (469) - M.P. 1540 (469) - R.I. o 1.633, e 1.629 (617) 
Calcium phosphate, hydrate - CaO* P,05'2H20 - 234.15 - Colorless - Triclinic - D 2.546i« (469) 
Caldum phosphate, hydrate - (3a0'P,0g -311.0 - 252.17 - Colorless - Triclinic - D 2Jao^* 

(460) 2H,0 100. — 3HjO 325 (622)'- R.I j> I 5292, m 1.5176, g M932 (622) 

Calcium phosphate, hydrate - 2CaO- PjOj-HjO (Monetite) - 272.22 - Colorless - Triclinic - 

D 8.906 (320) - RJ. p 1,604, ni -, g 1.623 (330) 
Calcium phosphntc. hydrate - 2CaO-P205-5H20 (Brushite) - 344.28 - Colorless - Triclinic - 

D 2426 (990) 2H,0 150. — 4H2O 185 (622) - R.I. p 1.5576. m 1.5457. g ».539« (622) 

Caldum phosphate diloride - Ca^ ( PO, ) , - CaCl, ( Spodiodte) - 421.27 - Colorless - Rhombic - 

D 3.04 1 2» (166) - R.L p 1.649. m 1.665, g 1.670 (166) 
C^dtm phosphate chloride - iCsL^iPOJ^'CiO^ (Chloroapatite) - 1041.83 - CokwleH - 

Hex^ooal - D 3.010 (166) - M.P. 1570 (1016) - R.L o 1.667, e 1.666 (469) 
Calcium phosphate chloride fluoride - 3Ca,(P04)j*CaClF - IO25.37 - Colorlcu - D 3.I4 

(460) - M.P. 1270 (469') - R.I. o 1.634, e 1.6.^1 ("460) 
Calcium phospliate fluoride - 3Ca.(P04),-CaF, (Fiuorapatite; - 1008.92 - Colorless - HexagO- 

nal - D 3.2 (617) - M.P. 1060 (1016) - R.I. o tJ6si» e i.^ (617) 
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Cakium phosphate flnoride - sCajCPO^),* CaF. (Fluorapatite) - 1008.92 - Coloriat - 
Hexagonal - D 3.18** (469) - M.P. 1630 (469) - R.I. o 1.6325, e 1.629 (469) 

Caldimi phosphate hydroxide - 3Ca,(P04),*Ca(OH), ( Hydroxy apatite) - 1004.94 " Color- 
less - Hexagonal - D 3.076 (158 a) - D.T. 1400 (1016) - R.I. o e tJtk^$ (158 a) 

Calcium sf'lcnate - CaO SeO^ - 1*^3 04 - Colorless - D 2.88 (417) 

Calcium seknate, h>drate - CaO ■ ScO^-ilLO - 219.07 - Colorless - Monoclinic - D 2,68 (469) 
Calcium selenkk - CaSc - 119.04 - Colorless - Cubic - D 3.57 (417) - R.I. 2.274 (384) 
Calcium silicate - CaO*SiO,{I) (Pseudo-WoUastonite) - 116.14 - Colorless - Moaoclinic - 

D 2.904-' (218) - M.P. 1540 (469) - R.I. p 1.610, m 1.611, g 1.654 (.469) 
Cdcram silicate - CaO-SiO,(II) (Wollastonite) - 116.14 - Colorless - Tridinle - D aj9a6^ 

(218) - T P. T200 (469) - R.I. p 1. 616, tn 1.629, R i-^>3i (469) 
Caldnm silicate - CaO-SiO, (Nat. ParawoUastonite) - 116.14 - Colorless - Monoclinic - 

RJ. p tJ6ao, m 1.631. g tJSss (776) 
Cakhan silicate - CaO»SiO- (Glass) - 116.14 - Colorless - D 2.904 (703) - R.I. 1.6280 (615) 
Caldmn silicate - CaO*3SiO| (Nat Apoi>hyUite) - 176.20 - Colorless - Hexagonal - R.I. o 

1.534. e i.S3y (^w) 

Calcium silicate - 2CaO-SiO.,(I) - 172.22 - Colorleu - Monodttrfc - D 3^ (8I9) - M^. 

3130 (469) > RJ. p 1.7 1 7.' m -, g 1.735 (708) 
(^ddam tiUeite - aCaO'SiOjCII) - 172^ - Rbondrfc - D 3 28 (219) - Tnu^tkm to f i^ao 

(469) - R.I. p 1.717. m -, g 1.735 (469) 
Calcium silicate - aCaO '310,(11') - 17202 - Cxilorless - Monodintc - R.I. p m i.7i5> g - 

(822) 

(^cium silicate - zCaO-SiOjCIIT) - 172.22 - Colorless - Monodmle- D a.97 (319) - Tniiit« 
tion to II 67s (469) - R.I. p 1.642, m i 645, g 1/154 (469) 

Calcium silicate - 3CaO-SiOj - 228.30 - Colorless - MoiuxHnic - M.P. 1900 (Incong.) (469) - 
R.I. p 1.718, m -, g 1.724 (629) 

(ildum silicate - 3CaO-2SiO, ( Akermannite) - 288.36 - Colorless - Rhombic - M.P. I47S 
(Incong.) (4(>9) - R.I. p I.641, m 1.645, R 1-650 (274) 

Calcium silicate, hydrate - CaO-SiC-HjO - 134.16 - Colorkfs - RJ. p-, ra iJ6oy, g - (aSs) 

Calcium silicate, hydrate - CaO-2Sr02-2H,0 (NaL Okemte) - 31943 - Rhombic - D 3:3 
(469) - RJ. o 1.530* e 1. 541 (285)' 

Gddam saicate, bTdtate - 3C80*Si02-H20 - 190184 > Needle - R.I. p m St - (5t6) 

(aldom silicate, hydrate - aCaO-SiO^ H^O - 190J4 - Coloriess - Latb4ilM prism - D 3J 
(1033) - R.I. p 1.614, m 1.620, g 1.633 (1033) 

CUdnm saicale^ hy&mbt - sCaO'SiO,- HjO (Nat HiUebf andU e) - 19034 - Colorlen - Rhom- 
bic - D 2.69 (469) - R.I. r T 605, ni 1.61, g 1.612 (460) 

Caldooi silicate hydrate - 2CaO'2Si02-3H,0 (Nat Crestmoreite) ~ 286.34 ~ Odorless > 
Monodinic - R.I. p t.593, m 1.603. g i>6o7 (265) 

Gakiura silicate, hydrate - 2CaO-2Si03-3H,0 (Nat Rhrcnldeile) - 3B6u34 - ColorlflM - 
D 2:64 (617) - R-I. p i.595i m 1.60, g 1.603 (469) 

CUdmn silicate, hydrate - 3CaO*3St02*2H,0 (Nat Cditrallasitc) - 3^8.38 - Colorlen - 
Monoclinic - R.I. p 1.535, m 1.548, g 1.549 (45) 

Calcium silicate, hydrate - 2CaO-3SiO,'3H,0 (Nat C^yroUte) - 32808 - Cxrforless - Trigo- 
nal - R.I. o 1.548. c 1.536 (28s) 

Calcium silicate, hydrate - 3CaO- SiOj*2H20 - 264.33 - R.I. p 1.590, m -, g 1.602 (285) 

Calcium silicate, hydrate - 3CaO- 2.^10, •3HjO (Nat, Afwillite) - 34241 - Colorless - Mono- 
clinic - D 2.63 (617) - K.I. p 1.61*7, ni i.6ao, g 1.634 (285) 

Qidmn silicate, hydrate - 4CaO • 4SiO,«7H,0 (Nat Crestmoreite) - S90.IS9 - Gklorles* - 
Rhombic - D 2.22 (469) - R.I. p 1.593, ni I.603, g I.607 (469) 

Calcium silicate, hydrate - 4CaO-5Si02-5H30 (Toberraorite) - 614.72 - Adcular - R.I. p 
ro 1.-4 « - (285) 

Calcium silicate, hydrate - 4CaO'7Si02'3H20 (Nat. Centrallasite) - 698.79 - Oalorless - 

Plate - D 2.51 (617) - RJ. p 1.535, m g 1-549 (617) 

Cakiiini silicate, hydrate - 5CaO*3SiO,*3H,0 (Nat Foshagite) - 514.64 - Colorless - 

Rhombic - R.I. p 1.594, ni 1.594, g 1.598 (2R5) 
Cakittm silicate, hydrate - 5CaO*5SiO,*Hj|0 (Xonotlite) - 598.72 - Ck>]orles8 - Rhombic - 

RX P J^mi^ g 1.594 (aBs) 
Calcium silicate^ Iqnlrate • 6GaO*3SiOg-3lIaO - $5369 - Colorless - RJ. p ij643i m g 1^72 

(a85) 

Okktm siUatfc^ hydrate - 6Oi0*4Si0„ ^H.O ~ 63a77 ' FSbrooB - R.I. p -> m 1.60^ g - (285) 
OSam silicate, hydrate - ioCaO*sSiO|*6H,0 - 96j^30 - Rhombic - RJ. p tJSt4 m Lfiao^ 
g 1433 (flSs) 
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Calcium silicate, boro- - CaO-B203-2Si02 (Nat. Danburite) - 34$^ - OAorleu - Rhombic - 

D 3-0 (469) - R.I. p 1.630, m 1.633, K 1.636 (617) 
Calcnmi liUeate^ boro- - sCaO-B^O^-SiOj, - 4iaio - ColoricM - M.P. 1419 (flQr) - R.L p 

1.666, m -, g 1.690 (287) 
Calcium silicate, boro-, hydrate - 3CaO*B20,*2SiO,*H|0 (Nat Datolite) - ^igj^i - Color- 

kM - Mooodinic - D 3.0 (469) - R.I. p 1.625, m 1.653, g 1-669 (469) 
Ctkbm tilkate, boro-, hydrate - 4CaO • 5B2O3 • iSiOj • sH^O ( Nat. Howlitc) - fSSkys - Color- 

leu - Monodinic - D 2.6 (469) - R.I. p 1.586, ni 1.5^^. g 1.605 (469} 
Qddum ttlkate, boro-, hydrate - 8CiO*5Bj,Oj-6SiOs-6H20 (Nat BakerHe) - 1365.30 - 

Colorless - D 2.8 (469) - R.I. p - m 1.583. g - (469) 
Calcium silicate carbonate - sCaO'SiOg'CO, (Nat. Tilleyite) - aj2^i - Colorless - Mooo- 

dinie - D 3.8?3 (617) - R.I. p 1.617, m 1.635. g 1.652 (617) 
Calcium silicate carbonate - 4CaO*2Si02'CO, (Spurrite) - 38845 - (Colorless - Rhombic and 

Tridinic - D 3 01 (469) - TJ». 130O (15^) - D.T. 1380 (xa2 atm.) (352) - RX p 1^640^ 

m 1.674. g 1.679 (469) 

Calcium silicate carbonate - 4CaO*3StOt*2CO, (Nat Scawtite) - 400:52 - Coloriess - Mono* 

clinic - D 2.77 (617) - R.I. p 1.597. rn 1.606, r 1.621 (617) 
Calcium silicate, fluo- - CaFg SiF. - 182.14 - Colorless - Tetragonal - D 2.66^* (609) 
Caldum silicate fluoride - 3C:aO«2SiO,*CBF| <NM. Cuspidine) - 36644 - Cdorlttt - Uoao- 

cHnic - D 2.92 (617) - R.I. p 1.590, m 1.595, g 1.602 (617) 
Calcium silicate phosphate - sCaO-SiOj-PjO, - 482.50 - Colorless - D 3.01 (469) - M.P. 

1760 (469) 

Caldum silicate phosphate - 7(^0-3SiOg*P,Og - 654<79 - Colodeas - D 3J0i35 (7») - RJ. 

p IJ652, m g i.66z (720) 
Cddam nditte - CaSO^CI) - 136.14 - Cotoriets - Monoelinie - ICP. 1300 (531) - RX p 

1.50, m -, g 1.56 (1075) 

Caldum sulfate - CaSO^CII) (Anhydrite) - 136.14 - Colorless - Rhombic or Monodinic - 1 

D 2.960 (1089) - Traniitloo to I 1193 (799) - P 1-5693. m 1.5752. g 1-6130 (469) ' 
Caldum sulfate - CaSO^(III) ("Snhihlc .•\nhydritc") - 136.14 - Colorless - Hexagonal or i 

Tridinic - D 2.61 (J2i) - Transition to II > 200 (799) - R.I. o e L548 (321) 

Clkfam sulfate, hydrate - CaSO^- 1/2H2O - 145-15 - Colortest - Monoelinie - D 2.58 (644) - 

R.I. p 1. 5 59, m 1.5595. g 1-5836 (315) 
Caldum sulfate, hydrate - CaSO^'^HjO (Gypsum) - 17^.17 - Colorless - Monoelinie - 

D 2.3114 (1089) - Transition to CaS04-i/2H,0 at 97.5. transition to CaS04(II) at 42 

(799) - R.I. p 1.5205, m 1.5224, g 1.5296 (469) 
Calcium sulfate, hydrate - CaSO^'2U20 - 176.19 - —20^0 at 107 (150) 
Calcium sulfide - CaS - 72.14 - Colorless - Cubic - D 2,50-* (18) - R.I. 2.137 (384) 
Calcium tclluride - CaTc - 167.69 - Cubic - D 4.873 (386) (955) - R.l. > 2.51 (384) 
Calcium tin fIV) borate - CaO • SnOj • B^O, (Nat. NordensldoldiDe) - 27642 - Colorless - 

Hexagonal - D 4.2 (.469) - R.I. o 1.778, e 1.660 (820) 
Caldum titanate - CaO'TiO^ - 135^ - Colorless - CtiUc^ Rhonbie - D 4.10 (469) - ILP. 

1975 (1053) - R-1. 2.34 (619) ! 
Caldum titanate - sCaO'TiO, - 192.06 - M.P. 1800 (10S3) i 
Galdmn titanate - sCaO'TiO, - S48.t4 - M.P. 9133 (toss) j 
Caldum titanium antimonatc - 5CaO-2TiOj*2Sb20, (Nat Lewisite) - IOQ7J4 - Hooqr 

ydlow - Ci^ic - D 4.95 (469) - R.I. 2.20 (469) ' 
Caldum ti tairi tim silicate - CaO*TiO,*Si02 (Titanite) - 196.04 - Colorless - Monodinic - i 

D 3-5 (469) - M.P. 1382 (476) - R.I. p 1.900, m 1.907, g 2.034 (469) 
Calcium titanium sulfate - CaTi(SO^)j - 376.16 - Colorless - Cubic - R I. 14736 (476) \ 
Calcium tungstate - CaO-WO, (Schcelite) - 288.00 - Colorless - Tetragonal - D 6.06220 

(ito6) --RJ. o 1.9200, e 1.9365 (1113) 
Calcium vanadate - CaO V^O., - 2.^7 08 - M.P. 778 (710) 
Calcium vanadate - CaO -^V^Oj - 419.88 - M.P. 637 (469) 
Calciummmadaie - 2CaO • V 'Oj - 294J06 - M.P. 1015 (710) 

Caldum vanadate - 3ChO-\\0^ - 350.I4 - M.P. 1380 (710) 

Caldum vanadate, hydrate - CaO* V,0g*2Hj0 (Nat Metarossite) - 274.03 - Yellow - R.I. 

p ijB40k m > tJtsa, g> 1.850 (298) 
Calcium vanadate, hydrate - CaO- VjOj^H^O (Nat Rossite) - 3t0.o6 - YeOow - Tridinic - 

D 245 (1075) - RJ. p 1.710, m 1.770. g 1.840 (298) • 
Galdiim vanadate, feordrale - GaO*3y.O,-9H,0 (Nat Henettite) > 7^93 " Rhombic - 

D 2.554 (469) - R.L p 1^, ra f 2;35 (469) 
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Caldum vanadate, hydrate - CaO*3V20s-9H20 (Nat Mdahencllite) - 7^13.98 - Rbombic - 

D 2^1 (469) - R.I. p 1.70^ tn xio, g 2az (469) 
CUeiaii Tundtte, hydrate - 9GiO«3V,0,>iiH O (Nat Paaeoite) - 8s64> - Monodinic - 

D 2.4f' (469'' - R I- P I.77S. m 1.81S, g 1^25 (469) 
Calcttim yttriufn fluoride - 5CaF,«2YF, - 68a^ - CobricM - Hexagonal - D 3.19 (1076) - 
RJt. o MS, e - (1076) 

Ckkiuni ztnc arsenate - 3CaO • 4ZnO • 2As,0 j ( Nat. BridRrtte) - 9Si4fi - Coloriett - TricUllic - 
D 4.13" (4) - R.I. p 1.752, ni 1.755, g 1-779 (4) 

Calcium zinc arsenate, hydrate - zCaO'sZnO'AsjOg-HjO (Nat. Austinite) - 522.76 - Color- 
leas - Rhombic - D 4.12 (958) - R.I. p 1.759, m I.763, g 1.783 (958) 

COdom zinc silicate - sCaO-ZnO-SiO, (Nat. Hardysttmite) - a53Uk> - Colorkas - Tetrago- 
nal - D 3^ (469) - R.I, o 1.669, c 1.657 (469) 

GHouni zinc silicate - 2CaO • ZnO • 2SiO, (Nat Hardyateaite) - 313.66 - Colorieas - Tetrago- 
nal - R.I. o 1.6722, e 1.6609 (452) 

Calcium zinc silicate, hydrate - CaO*ZnO*Si02 • HgO (Nat. Klinocdrite) - 215.54 - Color- 
less - Monodinic - D 3.33 (469) - ILL p - m 1.670, g (4fH>j 

Caldum zircointe - CaO*ZrO, - 179^ -* Color 1cm - Monoclink - D (877) - M.P. 3345 
(611) 

Carbon - C - ia.010 - Blade • ItP. 3700 (14) (1006) - S.P. 4807 ds) 

Carbon - C (Nnt Diamond) - 12.010 - Colorless - D 3.513" (858) - R.I. MI73 (469) 

Carbon - C (Graphite) - i2joio - Black - Hexagonal - D 20^^^ (858) 

OvboQ - C (Tramptkrcnt (Graphite) - laxno - Transparent - Hexagonal flakes - D a.15 

(794) - R T 2 0 (794) 

Carbon chloride, tetra- - CCL - 153.838 - Colorless liquid - D i.584i3» (373) i.9ar" (Solid) 

(98) - M.P. —oaSTO - T.P. — 47.66 (500) - B.P. 76.71 (373) - R.L 1^16044" (iiaS) 
Carbon fluoride, tetra- - CF^ - 88.0T - Colorless gaa - D iJffir^* (549) - M.P. — 186.8 (549) - 

TJ». - 196.94 (14) - BJ?. - 127.9 (519) 
Guton Qodde. mono- - CO - 98i»to - (Colorless gas - D oAijS^m (469) - M.P. — mSjOI - 

T.P. —21 1.6 (191) - B.P. —191.47 (14) 
Carbon oxide, di- - CO, - 44X>io - Colorless gas - D l.53~'* (469) - M.P. —57*5 iS»l) - 

S.P. - 78.5 (519) 

Carbon selenide, - CSe, - 169.93 - Golden yellow liquid - D aj679 (373) *- M.P. «45.S 

(373) - B.P. 124 (373) - R I- 18454 (373) 
Carbon sulfide, di- - CS, - 76.13 - Colorless liquid - D 1.2622-' (469) - M.P. 110.8 (521) - 

B P. 46.3 (S19) - R.L tJ6a76 (ao'C) (675 ) 
Cerium - Ce - 141x13 - Iran grajr - Cubic - D 6js^^ (15) - MJ>. 600 (14) (i<»6) - BJ». 

1400 (15) 

Cerium (III) carbonate flooride - CeFCO, (Nat Basttaesite) - 319.14 - Hexagonal - 

D 5.0 (469) - R.I. o 1.717. e T.817 (.i'^^g) 
Ceriiun (III) chloride - CcCl, - 246.50 - Colorless - D 3.97 (540) - M.P. 822 (540) 
Ceriom chronite - Ce^Oj-Cr^O. (or aCeOj CrjO,) - 480J8 - ILP. 8430 (l049) 
Cerium (III) fluoride - CeF, (Fluoccrite) - 19713 - ColorlesB - Hexagonal - D JJJ (469) - 

M.P. 1460 (1048) - R.I. o 1.613, e 1.607 (4^) 
Camai (IV) flooride - OF< - 216.13 - CJolorless - D 3.1-477 (550) 

Cerium (III) molybdate - Ce20.,-3MoO, - 1047.96 - Yellow - Tetiagoml - D 4.^3 (469) - 

M.P. 973 (469) - R.I. o 2.019, e 2.007 (6670 A) (469) 
Cerium (III) oxide - Ce,0, - 328.26 - Grayish green - Trigonal - D 6.86 (X-ray) (iioi) - 

M.P. 1692 (469) 

Cerium (IV) oxidc - C«0, - i7a.X3 Brownish white - Cnbic D 7.13a** (869) -M.P.>a6oo 

(1050) 

Cerium (III) phosphate - Ctfi^-P^O^ (Nat ICooatite) - 470.30 - Red and yellow - Mono- 
clinic. Rhombic - D 5.22 (4^) - R.I. p 1.795, m -, g - (611) 
Cerium (UI) phosphate - Ce,0,-3P|0g - 754-38 - Needle - D 3.27 (469) 
Cccinn <IV) phoaphate^ hydrate - sCeOf'2Pfi^*ullfi - u/BffJiH - Pale green 6H,0 

ataOO, — iiTT,0 at 500 (.10) 
Cerinm (III) sdenicte - Ce,Se, - 517-14 - Bluish black - D 6.34 (551) 
Cenom (IV) sdedde - Ce^Se^ - 596.10 - D 6.53 (550 

Cerium (IV') sulfate - Ce(SOJj - 332.25 - Deep yellow - D 3-91** (53) - T>.T. 195 (765) 
Ceriom (III) sulfate - Ce2(S04), - 568.44 - Colorless to green - Mooodinic or Rhombic - 

D 3.912 (469) - D.T. 920 (746 mm.) (765) 
Ceriw (lU) anl^, hjfdrate - <>^(SO«),-5H,0 - 65&S3 - Monodiide - D 3.17 (469) 
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Cerium (III) sulfate, hydrate - Cej(S0J,-8H,0 - 7W.S7 - Smoke pink - Triclinic - 

D 2.886" (469) - -8H,0 at 630 (469) 
Cerium (III) ndfrte, Iqrdrate - Cck(S04).*9H,0 - 730^99 - Hexagonil - D aJst (469) 
Cerium (III) sidfide - CegS, - 370w|4 - xeUow - D s*n»** (55^) - M.P. aioo (in Tncoum) 

(793) 

Gerioro <IV) ndfide - Ce,S| - 40&90 - D Ajge^ (552) 

Cerium (III) tungstatc - Ce^O«*3WOg - UM^Oi - Fde yellow - Tctravooal - D 6.77*' 

(469) - M.P. 1089 (469) 
Onnm - Ca - 132.91 - D 1.9" (15) - M.P. aB (14) (1026) - B.P. 670 (15) 

Cesium aluminum fluoride - jCsF'AlF, - 539.70 - M.P. 823 (469) 

Cesium beryllium fluoride - 2CsF'BeF2 - 350.84 - Colorless - D 4.213*° (826) 

Cesium borate, fluo- -• CsF'BF, - 219.73 - Rhombic - D 3.305 (1115) - M.P. 550 (105) - 

ILl p -, m 1.36, g - (1115) 
Cesium carbonate - C^ .CO^ - 325.83 - Colorless - Needle - D.T. 1447 (760 mm.) (520) 
Cesium chloride - CsCl (I) - 168.37 - Colorless - Cubic - M.P. 642 (521) - B.P. 1300 (519) 
Cesium chloride - CsCl(II) - 168.37 - Colorless - Colife - D 3.983 (1086) - Transition to I 

445 (1039) - R I- 1.63966" (1086) 
Cesium chromate - CSjO'CrO, - 381.83 - Yellow - Rhombic, Trigonal - D 4.35 (X-ray) (693) 
Cesium chromate, di- - Cs^O-aQO, - 4^1.84 - K.L 0> I.95, t>lJ9S iv6) 
Cesium fluoride - CsF - 151.91 - D 4,115 (416) 

Cesium fluoride - CsF(I) - 151.91 - Colorless - Ciibfc - D 5.34 (828) - 684 (1054) - B.P. 

• lasi (519) - R.I. 1.578 (954) 
Cesium fluoride - CiF(II) ~ 151^1 - Colorless - Cnbk - D (X-njr) (807) - RX 1*478 

(807) 

Geeimn formate - CsHCO, - 177,191 - Celoricss - Prisms - MP. a6$ (ggi) 

Cesium germanium fluoride - aCtF'CkF^ - 4Si»4» - Colofleat - CMc - D 4.107 <X<ray) 

(904) - R.I. 1430 (904) 
Cesium hydroxide - C^H - 149.9a - Cofortess - Cubic - D 3.675^^ (469) - MP. 272.3 - T.P. 

Cesium tnanganate, per- - CsMnO^ - 251^ - Dark violet - Rhombic - D 3.60 (469) - D.T. 

320 (208) _^ 
Cesium nitrate - CsNO,(I) - 194^ - Colorlcn - CnUc - D 3JS6s (469) - H>P> 407 ism) - 

B.P. 740 (648) 

Cesium nitrate - CsNO,(II) - 194.93 - Colorless - Hexagonal - Transition to I 161 (469) - 

R.L o iSSt e 1.56 (1075) 
Cenom nitrate, acid- - CsN03- HNO3 - 257.93 - Colorless - Cubic - M.P. 100 (469) 
Ositmi nitrate, acid- - CsNOj'2HNO, - 320.95 - Colorless - Plates - M.P. 35 (469) 
Cesium oxide - Cs,0 • a8i Je - Pate yellow - Hexagonal - D 4*36 (469) - ILB. 490 (in N.) 

(833) 

Cesium oxide, per- - Cs,0, - 297.82 - Pale yellow - Needle - D 4.47 (832) - M.P. 594 (175) - 
D.T. 1074 (760 mm.) (175) 

Cesium phosphate, fluo- - C-^F • PF, - ^77.89 - D 3.3210 (614 > 

Cesium selenate - CsgO'ScO, - 408JP8 - Rhombic - D 4.456 {,1021) - R.I. p 1.599^ m 1.600^ 
g iA» (469) 

Cesium selenide - CsjSc - 344. 78 - Colorless - D.T. 660 (61 ) 

Cesium silicate, fluo- - sCsF'SiF^ - 407.88 - Colorless - Cubic - D 3472^^ (469) - R.I. 1,391 
(904) 

Cesium sulfate - Cs2S0^ - 361.88 - Colorless - Rhonihic, Hexagonal - D 4.243 (469) - IIP. 

1010 (469) - T.P. 660 (469) - R.I. p T.560, m 1. 504, g 1.560 (469) 
Cesium sulfate, acid — CsHSO^ - 229.98 - Colorless - Rhombic - D 3.352*" (469) - R.i. o 

I 505. e I. SO (976) 
Cesium siilfide, per- - CsjSj - 329.94 - Dark red - M.P. 460 (469) 
Cesium iitaniuni tiuoridc - 2CsF'TiF^ - 427.72 - M.P. 690 (339) 

Chloric acid, per- - HCIO^ - 100.465 - Griorlest tiqnid -D i.r&* (1095) - M.P. — iia (1095) - 

P. P. 130 ( F.xtrapolatcd ) (396) 
Chlorine - O (Clj) - 35457 - Yellowish green gas - M.P. — loi (14) (ioa6) - B.P. — 3405 
(333) 

Chlorine oxide, di - GO, > 674S7 " YeUowish liquid - D 1.64a* (176) - M.P. —59 (537) - 

B.P. 11.0 (537) 

Chlorine oxide, tri- - CLO. - 166.914 - Deep red liquid - D 1.65 (469) - M.P. — 1 (469) 

msik, kept- - Ofif - 183^14 " Colorless liqnid - M.P. — 92.5 (356) - B.P. 80 (356) 
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Chromium - Cr - $2.01 - Gnynh white - CoUc - 07.103^ <430) - 1C.P. 1800 (14) (ioa6) - 

B.P. 2482 (15) 

Chromium (II) chloride - CrCl, - 122.92 - D 2^78" (75) - M.P. 824 (280) 

Chromium (III) cUoride - CrQ, - isAiB - Vkdet - Trigonal - D a.y%^ (75) - Ml*, ^usut 

(280) 

Chromium (II) fluoride - CrF, - 90,01 - Gray - Mouodinic - D 4.11 (469) - M.P. 1100 

(469) - B.P. > 1300 (4^) 
Chr rri-.jTn f in> fluoride - CrF, - tCQM - Green - RhomUc - D 3^ (469) - M.P. > 1000 

(469) - S.P. 1 100-1200 (675) 
OifaBiani (HI) dtnte^ Iqnbvte - Cr(NO,)3 QH20 - 4<»-i8 - Pnrple - Rlwaibic - MP. 361^ 

(67s) - D.T. 100 (67s) 

(^mmiium (III) oxide - O.0g - 152.02 - Green - Triclinic, Hexagonal - D 5.21 (469) - 
M.P. 243s (1049) - R.T. Mem 2.5 (1075) 

Oiromiuin (VI) oxide - CrO , - loo.oi - Red - Rhombic - D 2.81 1=« (457) - M.P. 190 (469) 
(Stfomium (III) phosphate, meu- ~ Cr,0,*3P,0, - 578.14 - Green - Rhombic - D 2.97 (469) 
Chranmim (III) phosphate - aCrjOj'sPjOj - 73ai6 - Gnen - Monodidc - D 3.2 (469) 
dtanium (III) phosphate, hydrate - CrjO^-PjO, -411,0 - 366.12 - Green - D 2.423s (675) 
(Chromium (III) phosphate, hydrate - Cr^O,- PjOj'SHjO - 438.19 - Green - D 2.io«« (675) 
C!hromium (III) phosphate, hydrate - Crj0,*Pj0j*i2Hj0 - 510.25 - Violet - Triclinic - 
D 2.1 2«3 (469) 

C^'OTnium fll) sclenide CrSe - T30.97 - Black - Hexagonal - D 674 (X-ray) (508) 

Ch:::r.iinn (III) sulfate - Cr2(SO^), - 392.20 - Violet red - D 3.0 (469) 

Chromium (III) sulfate, hydrate - Cr,(S0«),«l8H,0 - 7l6^ - Qteea - Cuirfc - D I.7 

(i7H,0) (469) - R.I. 1.564 (1075) 
Chromium (II) sulfide - CrS - 84^ - Black - Hexagonal - D 41 (469) - M.P. 1550 (788) 
Chromium (II, III) sulfide - CrS»Cr,S, - 284.27 - Greenish black - D 3.54" (1059) 
Chromium (III) sulfide - Cr^S^ - 200.20 - Black - D 3.7 (469) - D.T. 1350 (675) 
(Cobalt - Co - 58.94 - Gray with reddish tinge - Hexagonal - D 8.9^° (15) - M.P. 1490 (14) 

(tQfl6) — BJ*. 9900 (15) 
Cobalt (II) aluminatc-CoO-AljO, (Cobalt Blue) - 176.88 - Blue - CllUc - D 437** (4^9) - 

M.P. i960 (1053) - R.I.> 1.78 (Red-light) Cfj83) 
Gobih (II) alwniRale- 4CbO*3Al20, - 605.58 - D 4.80 (469) 

Cobalt (II) borate, fluo- - CoF2-2BF3 - 232.58 - Pseudorhombic - R.I. p -, m 1.40, c (227) 
Cobalt (II) carbonate - CoCOj"(Sphaerocobaltitc) - 118.95 - Red - Trigooai - D 4.124 (71) - 

D.T. 341 (760 mm.) (597) - RJ. O 1.855, e 1.60 (469) 
Cobalt (II) carbonate - CoO, - lagJts - Blue - HenifOiHiI - D 345^* (469) - MJP. jaf 

(521) - B.P. 1049 (469) 
(Cobalt (II) chromite - CoO-CrjO. - 226.'j6 - Cubic - D 5.143 (724) 
Cobalt (II) columbate - CoO-CbjO, - 34076 - Dark blue - D 5 56*^ (675) 
Cobalt (II) ferrite - CoO-Fe.O^ - 234.62 - Black - Cubic - D 5.3 (724) (412) - M.P. 1570 (25) 
Cobalt (II) fluoride - CoFj - 96.94 - Rose red - Monoclinic - D 446" (100) - M.P. > lOQO 

(91) 

Cobalt (III) fluoride - CoF, - 115.94 - Light brown - Hexagonal - D 3.88 (874) 

Cobalt (II) nitrate - Co(NO,). - 182.95 " Pale rose - D 249 (Calc) (183) - D.T. 103 (383) 

CM (II) vitn^ hydrate - Co(NO,),*3H.O - 437^00 - Rhombic - M.P. 91 (469) 

Cobalt (II) nitrate, hydrate - Co(N03), -61120 - 291.05 - Red - Mooodinic - D 1J83"* 

(469) - (469) - M.P. 55.5 (1031) - R.I. p 1.38. m g 1.52 (1075) 
Cobah (II) oocalatc - CoCsO^ - 146.96 - Reddish wMte - D 3^** (100) 
Cobalt (II) oxide - CoO - 744M - (>raenish brown - Cubic - D 6455 (1044) - M.P. x8oo 

(1053) 

CdMt (II, III) oxide - CoO -00203 - 240.82 - Black - Cubic - D 6.07 (469) 

Cobalt (III) oxide - Co^Oj - 165.88 - Gray - Hexagonal - D 5.18 (469) 

Cobalt (ID oxide, hydrate - CoO-H.O - 92.96 - Rose red - Rhombic - D 3 507^=* (4'^>9) 

Cobalt (III) o.xide, hydrate - Co^Oj-jHjO - 219.93 - Brownish black - D 4.47 (726) - 

— 3H,0 at 280 (7^) 
CrhaU ni ) phosphate, ortho- - jCoO- P.^Oj - 366.86 - Violet - D a.587" (lOO) 
Cobalt (II) selenate - CoO-SeO, - 2oi.(>0 - D 4J037 (348) 

Cobalt (II) selenate, hydrate - CoO-ScO,-5H O - 291.96 - Triclinic - D 3.313 (348) 
Cobalt (II) selenate. hydrate - CoO-ScO,'6H,0 - SiOuOO - Monoclinic - D a^a (469) - 

R.I. p M7, m 1.5225, g 1.5227 (1075) 
Cobalt (II) aeknate^ hydrate - O>0*Se0,7H,0 - 338,01 - Mooodinfe - D 9.135 (469) 
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Cobalt (II) selenide - fnSc - 137.90 - Yellow - HexaRonal - D 7.65 C469) 

Cobalt (II) silicate, meta- - CoO-SiO. - 135.00 - Dark violet - M.P. 1000 (Incong.) (866) 

CoMt (II) silicate, ortfao- - ^CoO-SiO, - 209.94 - Vtolet - Rhondiic - D 4-677** (89) ~ 

M.P. 134s (89) 

Cobalt (II) silicate, iluo-, hydrate - CoF,*SiF^ '611,0 - 309.10 - Pink - Trigonal - D 2.09 

(469) - Itl. o 1.382, e 1.387 (469) 
Cobalt (II) sulfate - C0SO4 - X5S00 " Red - Hexagonal - D S7iO** (469) ' D.T. 904 

(760 mm.) (1080) 

Cobalt (II) sulfate, hydrate - CoSO^*H„0 - 173.02 - Red - Monoclinic - D 3.075 (696) - 

— H^O at 28s (223) - R.I. p 1.603, m 1,639, g 1.683 (618) 
Cobalt (II) sulfate, hydrate - CoSO, -4H,0 - a?7.o6 - Red - D aj68>< (469) - Tnuosttioa 

to CoSO^-HjO at 120-220 (223 j 
Cobalt (II) ndfate, hydrate - CoSO^'SH^O - 245x18 - Tfidinic - D J.13 (996) - R.L p i.s^ 

m 1.546, g 1.548 (6i8) 

Cobalt (II) sulfate, hydrate - CoSO^'aH^O - 263.10 - Monoclinic - D 2.029=^ (469) - 
Transition to CoSO^^HjO at 95 (223) - R.I. p 1.531, m 1.549, g 1.552 (618) 

Cobalt (II) sulfate, hydrate - CoSO^ '71120 (Bieberite) - 281.11 - Pink - Monoclinic and 
Rhombic - D 1.948 (469) - Transition to CoS04-6H,0 at 66 (323) - R.i. p 1477, m 
1^3, g 1.489 (469) 

Cobalt (II) sulfide - CoS (Sycpoorite) - 91M - Red - Cubk - D s<SS (458) - UJP. > 1x16 

(348) 

Cobalt (II. Ill) sulfide - CoS*Go,S, (limacite) - 30Sjo6 - Dark gray - Cubic - D 4^ (469) - 

D.T. 480 (506) 

Cobalt (III) sulfide - Co,S, - 214.05 - Black ~ D 4^ (348) 

Cofadt (IV) sulfide - CbS, - 1^.06 - Black - Cubic - D 4 73 (458) 

Cobalt (II) telluride - CoTc - 186.55 - Brown - D 8.85 (X-ray) (508) 

0>balt (II) tin (IV) oxide - aCoO-SnO^ - soasS - Cubic - D 6.108 (723) 

Cobalt (II) titanate - aCJoO'TIOj - 229.78 - Greenish black - Cubic - D 5.07 (453) 

Cobalt (II) tUHRstate - CoO-WO, - 306.86 - Greenish blue - Monoclinic - D 8.42 (348) 

Columbium- Cb- 92.91 - White - Cubic - D 8.57-" (i5) - M.P. 2500 (1068) - B P > 3300 (15) 

Columbium chloride - CbClj - aTOiao - Yellowish white - Acicular - D 2.75 (469) - M.P. 194 

(469) - B.P. 240.5 (469) 
Columbium fluoride - CbF^ - 1^.91 - Cokiriess - Monoclinic - D 3.29 (469) - ILP. 75.5 

(469) - B.P. 225 (519) 
Columbttmi (III) oxide - Cb^O, - 233.82 - Black or bluish gray - M.P. 1777 (306) 
Columbium oxide - CbjO, - 265.82 - Colorless - Rhombic - D 4-457-' (612) - M P. 1520 (469) 
Copper - Cu - 63.57 - Red - Cubic - D 8.94 ( 15) - M.P. 1083.0 (14) (1026) - B.P. 2595 (15) 
Copper (II) aluminate - CuO^AljOg - 181.51 - Chocolate color - Cubic - D 473a" (767) 
Copper (I) aluminum sulfide - 4CugS*Al^, - 7864)2 - Metallic gray - D 5.790 (6g8) - 

M.P. 1110 (698) 

Copper (II) borate - CuO>B,0, - 149^1 - Bhdsfa green - Needle - D 3^ (469) - M.P. 970 

(381) - D.T. 875 (381) 
Copper (II) borate - CuO -3,0. (Glass) - 149^1 - Blue - D 3.61 (381) 
Copper (II) carbonate oxy- - x>iO*CO, (Nat Mysorine) - 203.15 - D 4.398 (469) 
Copper (II) carbonate, basic- - CuC03-Cu(0in2 (Nat. Malachite) - 221.17 - Dark green - 

Monoclinic - D 4.0 (469) - R.I. p 1.655, m 1.875, K x.909 (469) 
Copper (II) carbonate, basic- - 2CuC0.'Cu(0H) ^ (Nat. Arurite) - 344.75 - Blue - Mono- 
clinic - D 3.88 (469) - D.T. 220 (469) - R.I. p 1.730, m 1.758, g 1.838 (469) 
Copper (I) chloride - CU2CI2 (Nantokite) - 198.06 - Colorless - Cubic - D 4.136** (l09i) - 

M.P. 430 (521) - B.P. 1490 (519) - R.I. 1.973 (385 a) 
Copper (II) chloride - CuClj ( Eriochaldte) - X3448 - Brownish yellow - D 3.387*" (79) - 

M.P. 630 (79) - B.P. 993 (469) 
Copper (II) cobalt (III) oxide - CuO-Co,0, - 24545 - Black - Cubic - D 6j8 (X-ray) (454) 
Copper (I) ferrite - Cii,0>Fe,0, - aoaJta - Black - Hexagonal - D 547 (im6) - If J*. 1458 
(675) 

Copper (II) ferrite - CuO'FejOj - 239.25 - Brownisli black - D 5.28 (675) 

Copper (II) ferrite - CuO*FejO,(I) - 239.25 - Steel gray - Cubic - D 5 3 (ios6) - M-P. 

1560 (25) - R.I. 2.71 (650) 
Copper (II) ferrite - CuO Fe,0,(II) - 239,25 - Brown - Tetragonal - D 5.29 (1056) - 

Tranaftkn to I 350 (1056) 
Copper (11) ferrite - aCaO*3Fc^O, - 698.18 - D 5.341M (43a) 
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Copper (I) auoride - Cu^F, - 165.14 - Red - D 7.07 (X-r«y) (247) - M.P. 906 (469) - 
SP. iioo-iaoo (^5) 

Copper (II) fluoride - GbF, - loi^ - GolorkM - Mooodimc or TricUnic - D 443 (^47) - 
ILP. 950 (1046) 

Gvper (11) flnoride, tiydnte - CtiF,'2H,0 - 137-60 - Bine - Ifonodiiiie - D (91) 
Copper (II) fluoride, acid, hydrate - CuF, • 5HF-6H,0 - 309^70 - BliM - llooOcUnle - D 9405 

(469) - RJ. p m um 8 1-444 (248) 

Copper (I!)- formate - Oi(HC0,), - iS^^x - BIttt - Monodinic - D x.831 (469) 

Cc'Pr^r (in liydroxidc - ru(OH)j - 97.50 - Blue - D 3-368 (675) 

Copper (II) nitrate, hydrate - Cu(N0,),-3H,0 - 241.63 - Blue - D 3.047 (46») - M.P. 

114^9 (469) - D.T. 174 (469) 
Copper (II) nitrate, hydrate - Cii(NO,),<tiHgO -> JQSJfiB - Pale bine - Rhnmhoidal - If.?. 

26^ (Incong.) (469) 

Copper (I) oxide - Cu^O (Cuprite) - 14314 - R<-d - Cubic - D 6.0 (466) - M.P. 1230 (521) - 

T.P. 56 (34) - D.T. 1800 (675) - R.I. 2.70s (46P) 
Copper (II) oxide - CuO (Tenoritc or Nfclaconite) - 79.57 " Black - MonocKnic; Cubic - 

D 6.35 (869) - M P. 1447 (5^:1 ) - R.I. P - m 2.84, g - (806) 
Copper (II) oxide - CuO (Nat. Tenorite) - 79.57 - Black - Triclinic - D 645 (617) - D.T, 

IQ26 (153 n.tii. O, ) (4^)9) - R I. P -. m 2.63 (red), g - (469) 
Copper (II) phosphate, hydrate - 4CUO • P,0, • H,0 (Nat. Libethenite) - 478.34 - Olive 

green - Rhombie - D 37 (469) - RJ. p i.7oa^ m i.745> g 1789 (469) 
Copper (II) phoopfaalc^ bydnile - 4CtiO*PtO,*aHaO (Nat Paendolibethenite) - 49645 - 

D4^ (469) 

Copper (II) phoaphaie, hjrdrale - 4CliO*p20,*3H,0 (Nat Tli«iliie) - 5x4^ - (>reen > 

Monoclinic - T) 4 08 ('4^to i - R.I. p T.69, m 1.84, g 1.85 (4(^)9) 
Copper (II) phosphate, hydrate - sCuO'P,0, '211,0 (Nat Dihydrite) - 575.92 - Green - 

Monoclini c or Tridinic - D 4.2 (469) - R.I. p 1.719, m 1.76a, f xA>5 (469) 
Copper (in phosphate, hydrate - 6Cu0- P.O, 'jHjO (Nat. Cornctite) - ^51 - Greenilh 

blue - Rhombic - D 4.1 (617) - R,I. p i.^bs, ra 1.81, g 1.82 (617) 
Copper (II) selenate, hydrate - QiO*SeO, -511,0 - 29661 - Blue - Tridide - D a.559 (469) 
Copper (I) selenidc - Cu Se - aad.10 - Ouk grnjr - Cnbic - D &74gM (469) - M^. XI13 

(469) - T.P. no (518) 

Copper (II) selenide - CuSe (Klockmannite) - 142.53 - Bluish black - Needles - D 6.67 (675) 
Copper (II) sclcnitc - 2CuO'SeOj - 270.10 - Yellowish green - Monoclinic - D 4.913" (323) 
Co^er (II sclcnitc, hydrate - cfuO-SeOj-aHjO (Chalcomenite) - 306.13 - Blue - Mono- 

dinic. Rliombic - D 3v3i2-=' (323) - R.I. p 1*710, m I.731, g I.732 (469) 
(3ofper (II) silicate, hydrate - CuO'SiO^-HgO (Nat Dioplaae) - iS7^s - Green - Trigonal - 

D 3.05 (469) - R.I. o 1.655, e 1.708 (617) 
Copper (II) silicate, hydrate - CuO-SiOj-H^O (Nat. Bisbeeite) - 157.65 - Colorless - 

Rhombic - R.I. p 1.61, m I.62, « 1.71 (469) 
Copper (II) silicate, hydrate - 2CuO-2Si02-HjO (Nat Plancheite) - 297.28 - Bine - MoQO- 

clinic - D 3.36 (617) - R.I. p 1.645, m i-66o, g 1.715 (617) 
Cofper (11) aSattt, bydrate - sCoO*2StO,*H,0 (Nat Sbattoddte) - 9g7.flB - Bhie - Mooo- 

cKnic - R.I. p 1.752, m 1.782, g T.815 (469) 
(}opper (II) silicate, ttuo-, hydrate - CuSiFg-6HgO - 313.73 - Blue - Rhombic - D 2.is8'» 

(469) - R,I. o T.409, e t.40B (469) 
(^pper (II) silicate, thio- - 4CuS-SiS2 - 474.70 - D 4.975 (697) - M.P. 1195 (697) 
Copper (II) sulfate - CuSO^ (Hydrocyanite) - 159.63 - Greenish white - Rhombic - D 3.5422' 

(696) - M.P. 200 (469) - D.T. 650 (98) - R.I. p 1.724, m 1.733. S x«73P (806) 
Copper (II) sulfate, oxy- - CuSO^'CoO (Dolefophaoite) - aggao - Brawn - Monodlaic - 

R.I. p m 1.777, g - (1Q7S) 
Copper (II) sulfate, hydrate - (^tSO^-sHjO (Chalcanthite) - 94971 - Bine - Monodinic - 

I) J 282-' ('^) - T.P. 29, 35, 53.7 (087) - - Hj0.at 96^ — flH,0 at 10^ ~4H,0 at 

"3 (987) - R.I. P 1.5140, m 1.5368, g 1.5434 (806) 
Copper (I) sulfide - Cu,S(I) - 159.20 - Blade - Cubic - D 5^ (270) - M.P. 1127 (521) 
Copper (I) sulfide - Ctt,S(II) - t$9ao - Blade - Shoabic - D 5^s6 (^5) ~ Traadtioa 

to I 103 (523) 

Copper (II; suiiidc - CuS (Covellite) - 95.63 - Black - Hexagonal, Monoclinic - D 4.64^^ 
(19) - T^. 103 (469) - DX 3^ (in H,S) (800) - R.L o 14S» « - (800) or 9.10^1$ 

(211) 

Copper (I) telluride - Cu,Te - 254-75 - T.P. 351, 387 (178) 
QyipiMfann - Dy - iCa^ - D 844 (1x4) 
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Dysprofiium chloride - DyCl. - a68.83 - Pale olive green - Plate - D 3.60 (540) - M.P. 654 
(49Z) 

^ Dysprosium oxide - Dy .O^ - 372.92 - Colorless - Cubic, Rhombic - D 7.812? (469) 

Dysprosium phosphate, hydrate - Dy-^Oa- PjOj- loHgO - 695.12 - Colorless with yellow tint - 

— loHsO > 200 (492) 
Dysprosium selenide - DvjSe, - 561^ - Blue black - D /-^ 7.72 (551) 

Dysprosium sulfate, hydrate - Dy,(S04)g'8H,0 - 757.23 - Yellow - D (423) - 

— SH^O at 360 (675) 
Dysprosium sulfide - DyjS^CI) - 421.10 - Brownish >noIet - D 6.50 (552) 
Dysprosium sulfide - Dy,S,(II) - 421.10 - Yellowish brown - D 6jOB (552) - Transition to 

I lOOD (55a) 
Erbium - Er - 167.2 - Hexagonal - D 4.8 (689) 

Erbium chloride - ErCl, - 273.57 - Clear red - Plates - D 4.1 (116) - M.P. 774 (491) 
Ertmim oxide - Er^O, - 382.40 - Red - Cubic - D 8.64 (469) - B.P. 3000 (712) 

Frhiimt selenide - Hi\.?e,, - 571.28 - Ocher yellow and brownilh Uaclc - D 696 (SSl) 
Erbium silicate - Kr.,0,'SiO, - 44246 - Rose color (960) 

Erbium tullite - Er/(S'o J, - 622.58 - Color1e» - D 3.678 (469) - D.T. 1000 (668 mm.) (765) 

Erbitmi sulfate, hycfratc - Erj(SO.)j-8H20 - 766.71 - Rose red - D zaos*^ (424) 

Erbium sulfide - ErgSj ~ 43a6 - Yellowish white - D 6u>5'* (552) Enropiam - - 15x0 - 

Steel gray - D 5.30 (114) 
Europium (II) chloride - EuClj - 222.91 - Colorless - D 4.87=' (50) 

Kurnpium (III) chloride - EiiCI, - 25S.37 - Colorless - D 4.471^" (690) - MJP. 623 (490) 

Europium (11) fluoride - EuF, - lyu.u - Yellow - Cubic - D 6.495 (55) 

Europium (III) oxide - Eu^6^ - 332.0 - Colorlen witii reddiah-ydlowisb tint - Cubic and 

R!iombic - D 742i» ^(^) _ y.P. ^ 740 (765) 
Europium (II) sulfate - EuSO^ - 248.61 - Rhombic - D 4.9852' t067> 
^iropium ( III ) sulfate, hydrate - En,(S04),*8H,0 - 73&3I - Pile roM - D 2.97a** (lOftS) - 

-8H,0 at 375 (675) 
Europium (11) sulfide - EnS - 184.06 - Brownish violet - Cubic - D 5.884 (743) 
Flooriae - F (F,) - 19^00 - Ydlow gu - M.P. — 223 (14) (ioa6) - B.P. «- 187.17 (15) 
GadoUoinm - - 156.9 

Gaddininm chloride - (jdQ. - 263.27 - Colorless - Monoclinic - D 4.52 (469) - M.P. 609 (491) 
Gndoiiirfnm femnte - GdCHCO,), - 291.95 - Hexagonal - D 3.8 (7^) - R.I. o 1.7379. e 1.7091 
(758) 

Gadolinium nitrate, hydrate - Gd(NO,)g*5HgO - 433^ - Monoclinic - D 2.406^^ (469) - 
If.P. 92 (469) 

Gadolinium nitrate^ bydrate - Gd(NO,),*dH|0 - 45i'Oa - Trkltnic - D 2:332 (469) - M.P. 91 

(469) 

Gadoliniimi oxide - GdjOg - 361.80 - Yellow - Cubic, Rhombic - D 7.407" (469) 
(^i idolinium selenate - Gd^Oj, -35003 - 742.68 - D 4.175*'' (765) 

Gadolinium selenate, hydrate - Gd,0,*3SeO,<8U,0 - 886.81 - Pearly - Prismatic - D 3.306 

(765) 

Gadolinium selenate, hydrate - Gd20,'3SeO,« ioH,0 - 922.84 - Rhombic - D 3JO48 (765) 

Gadolinium sulfate - Cd^.CSO^), - 601.98 - Colorless - D 4.139*^ (469) 

Gadolinium sulfate, hydrate - Gdj(SO^)3'8HjO - 746.11 - Monoclinic - D 3.010** (469) 

Gadolinium sulfide - Gd^Sg - 409.98 - Yellow - D 6.16" (552) 

Gallium - Ga - 69.72 - Gn^ish white - Rhombic - D 5^903"* (206) - M.P. 29,78 (14) (1026) - 

B.P. 2071 (15) 

Gailimn (II> cMoride - GaCL - - Colorless - M.P. 1705 (606) - B.P. 535 (469) 
Gallium (III) chlondc - GaCl, - iy6j09 - Colorless - Needle - D 247M (ss6) - M.P. 77.0 

(626) - B.P. 2000 (6a6) 
Gallium (III) fluoride - GaF, - 126.72 - D 447** (392) - B.P. ^ 1000 (392) 
Gallium (I) cndde - Ga,0 - 155.44 - Brownish Made - D (558) - S.P. 500 (in ira&) 

(147) 

Gallium (III) oxide - Oa^O^ - 187.44 - D 5.95 (652) 

Gallium (III) oxide - Ga203(I) - 18744 ~ Colorless - llonodinie or Rhombic - D 5-88"* 

(X-ray) (558) - M.P. 1740 (1052) 
Gallium (III) oxide - Gaj03(II) - 187.44 ~ Colorles.s - Hexagonal - D 6.44 (X-ray) • 

(1106) - Transition to I 600 (624) - R.I. p 1.92, m -, g 1.95 (624) 
Gallium (III) oxide, hydrate - Ga2O3-Il20 - 20 ^ G 1 rless - Prism - RJ. I.84 (624) 
Cxallium (I) selenide - Ga^Se - 218.40 - Black - D 5.02^^ (558) 
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Gallitmi (II) selenidc - GaSe - 148^ - Dark reddish brown - Plate - D 5.03 (558) - M.P. 
960 (558) 

Gallium (ITT ) sclcnirle - Ga ,Se , - 376 32 - Reddish black - D 4.92" (558) - M.P. > 1020 (558) 
GaUum (III) suliate - Ga^CSOj, - A^At - Colorless - D.T. 690 (760 mm.) (661) 
Gillhira (I) sulfide - Ga^S - 171.50 - Blade or sreen - D 4.t8w (558) 
Gallium fill sulfide - CaS - 101.78 - Yellow - D 3.86" (558) - M.P. 965 (558) 
GaUium (III) sulfide - Ga-S, - 235 62 - Yellow - D 3.65" (558) - M.P. 1255 (in vac.) (146) 
Gillhim (II) tellnride - (WTe - 197 .33 - Black - Leaflet - D 5.44" (558) - M.P. 824 (558) 
Gallium (III) telluride - Ga-Te, - 522.27 - Black - D 5.57" (558) - M.P. 7fx) ( 558) 
Gcnnanium - Ge - 72.60 - (tfiyish white - Cubk - D (15) - M.P. 958 (14) (loa6) > 

B.P. 2700 (15 ) 

Germanium chloride - (SeCl^ - 214.43 - Colorless - Liqmd - D 1^79^ (617) - HP. —494 

(469) - B.P. 84 (SI9> - R I- I 4^^820 (627) 
Germanium fluoride - Gel'\ - 148.00 - Colorless . gas - D 3.i48-i»» (283) - M.P. —15 

{JPS» mm.) (226) - S.P. —35 (283) 
Germanium (II) oxide - GeO - 88 60 - Yellow - D 1.825-1 (920) - S.P. 710 (in X^) (225) 
(knnanium oxide - G€0,(I) (Soluble form) - 104.60 - Colorless - Hexagonal - U 4.228-5 

(^) - M.P. 1116 (6a5) - R-I. o 1.695. e 1.735 (605) 
Germanium oxide - GeO /TT ^ nnsoluhlo form) 104.60 - Colorless - Tctraponal - D 6.239^ 

(625) - M.P. 1086 (625) - Transition to I 1033 (625) - RJ. o i.99» e 2U)5-xio (625) 
(kmwRium oxide - OO, (Gtan) - 104.60 - Colorless - D 3^6977** (7QS) - tJMi^ (703) 
Gcrma iir.m (U^ selenidc - GeSe - 151.5'^ Tetragonal - D 5.3028 (475) _ M.P. 667 (475) 
(knnanium selenide - GeSe- - 23a52 - Rhombic - D 4.S6*» (475) - M.P. 707 (47s) 
G tt maiiimn sulfate - Ge(SC5«), - 1^.7^ - Colorless - D 3.9a" (92^) - DecmnpositioB begins 

200 (922) 

Germanium (II) sulfide - GeS - 104^ - Black - Crystalline - D 378^° (225) - M.P. 625 
(225) 

(jcrmanium (II) sulfide - GeS - 104.66 - Dark red - Amorphous - D 3.31 (22--,) 
Germanium (IV) sulfide - (kS, - 1367a - Cotorless - Rhombic - D 2.943'« (811) - M.P. 
800 (811) 

Germanium sulfide - GeS, (Glass) - 136.72 - Amber color, transparent - D 5.81 (811) 
Germanium (II) telluride - (kTe - aoOLSl - Metallic color - D 6.ao» (548) - M.P. 7^ 

(Incong.) (548) 

Gold - Au - 197.2 - Yellow - Cubic - D 19.3" (15) - M.P. 1063.0 (14) (1026) - B.P. 9966 (15) 

Gold (I) chloride - AuCl - 232.66 - Yellow - D 7.8" (67) - D.T. 289.5 (469) 
Gold (III) chloride - AuQ, - 303.57 - Red - Needle-like - D 4O7" (279) - D.T. 254 (469) - 
S.P. 265 (469) 

Gold (I) cyanide - AuCN - 223.22 - Light yellow - D 7.122-5 (68) 
(Jold (I) oxide - Au,0 - 410.4 - Dark violet - D.T. 205 (469) 
(k)ld (III) oxide - Au^O, - 442.40 - Brownish black - D.T. 160 (469)' 
Gold (III) selenide - AugScg - 631.28 - Black - D 4.65 (469) 
(k>kl (III) sulfide - Au.S. - 49a58 - Black - D 8.754 (469) - D.T. 197 (469) 
GoU Cn) tdluride - Mtt (Nat Qdaverite) - 324^1 - Trisoml - D 9104 (469) 
Gold telluride, di- - Aa^Te^ (Nat Krenoerhe) - 904JB4 - Rhooibic - D g^t (X-fay) (loao) - 
M.P.47a(469) 

Rafntom - H£ - 178.6 - Hexagonal - D ii4'* (iS) - M.P. 1700 (14) (ioa6) - B.P. 5393 (iS) 

Hafnium chloride - HfCl^ - 32043 - M P. 43-^ (282) - S.P. 317 (282) 

Hafnium fluoride - HfF^ - 254.6 - Monodinic - D 7.13 (X-ray) (910) - R.I. p 1.54, m 1.58, 

g - (425) 

Hafnium oxide - HfO, - 210.6 - D 9.68 (469) - M.P. 2812 (469) 

Hafnium phosphate - HfOj-PjOj - 352.64 - Colorless - Cubic - D 4^8 (639) 

Holmium - Ho - 164.94 - Hexagonal - D 8.76 (X-ray) (113) 

Hofamnm chloride - H0CI3 - 271.31 - Yellow - D 4.25 (540) - M.P. 718 (491) 

Holmium oxide - Ho.^Og - 377.88 - Pale yellow - Cubic - D 8.36 (X-ray) (1106) 

Holmiuni sulfate, hydrate - Ho2(SO<)3-8Il20 - 762.19 - Red - Monoclinic - D 3.I49** (423) 

Hydrogen - H(Hj) - 1,0080 (1.00775 for H^) (36) - Colorless gas - D o.oSqo-^"" (Solid) 

(671) - MJ*. —as^ (14) (1026) - B.P. '953754 (15) - R^. uia* (Lambda 3=5461) 

(498) 

Hydrogen, para- - H (Para-Hj) - 1.0080 - Colorless gas - B.P, —252.82 (519) 
Hydrogen, heavy - HD - 3.0216 - Colnrlcjs gas - M P. —256.5 (14) (1026) 
Hydrogen, heavy - D (D-) - 2.01363 (36) - Ck)lorlcss gas - D 0J059-*«» (Solid) (671) - 
MJP. -2154^ (14) (IM6) 
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Hydrogen chloride - HQ - 36.465 - Colorless gas - D 1.194 *'* « (469) - M.P. — 114.19 (sai) - 

T.P.— 174.2 (348) - B.P. -85 (519) 
Hydrogen cyanide - HCN - 2^J0a6 - ColorlCM Uquid - D a69S(^> {$09} - M.P. -~t4a (641) •> 

B.P. 23.S (645) 

Hydrogen flooride - H^, - 4<m» - Golorlefls liqaid - D tjooos* (431) - M .P. — 83.7 (i6>> - 

B.P. 10.54 C^ni) 

Hydrogen selenide - H^Sc - SagS - Q^rless gas - D 1.961-2^ (Liquid) (848) - M.P. — 65.74 

(596) - TJ». '-.ioa63. — I9ft9 (S96) - B.P. —41 J (S19) 
H^rogen sulfide - H^S - 34-076 - Colorless gas - D o.97i4-'s (Liquid) (541) 1.217-1" 

(Solid) (88) - M.P. - 85.57 (596) - T.P. - 146.93» - 169^ (596) - B.P. - 603 (Si9) - 

RJ. 1.374 (Liquid) (469) 
Hydrogen ttUuride - HjTe - 129.63 - CotorlcM gas - D (Liquid) (848) - M.P. 

-48.9 (521) -B.P. -2.2 (519) 
Indium- In >■ 114.76 - Silvery - Cubic - D 7.3120 (15) _ m.P. 1564 (14) (1026) - B.P. > 1450 

(IS) 

Indium (III) borate - IngOg'BjO, - 347 i6 - ColorlcM or «Ught ydlow - Hexagonal - 

D 5.576 (X-ray) (352) - R.I. ° > 1.74 (352) 

Indium (I) chloride - Ina(I) - 15022 - Red - D 4.18" (I and II) (547) - M.P. 335 (610) - 
B.P. 6oe (843) 

Indium (I) chloride - InOdl) - isoaa - Yellow - D 4.1^ (610) - TraoahUm to I aft 

120 (610) 

Ihdhim (II) chloride - InOo - 185 67 - Colorless - Rhombic - D 3 655" (547) - M.P. 235 
(5) -B.P. 570 (5) 

Indium (HI) chloride - InClg - 221.13 - D 3.45 (547) - M P. 586 (610) - S.P. 498 (843) 
Indium (III) fluoride - InF, - 171.76 - 1) 4.39 (392) - M.P, 1170 (392) - B.P. > 1200 (392) 
Indium (I) oxide - ln.,0 - 245.5a- Elack - D 6.99 (558) - S.P. 675 (High Vac.) (991) 
Indium (HI) oxide - lii ,0^ - 277 e 2 - Yellow - Trigonal - D 7.04" (558) - lLP,f-*aO0O (SSS) 
Indium (I) selenide - In^Sc - J08.48 - Black - D 6.17-' (558) 
Indium (II) selenide - InSc - 193.72 - Black - D 5 55" (558) - M.P. 660 (SS8) 
Indium (III) selenide - InjSe, - 46640 - Black - D ^/i;^' (558) - M.P. 890 (558) 
Indium (III) sulfate - 10,(804), " 517-70 - Colorless - D 3438 (469) - D.T, 8io (760 mm.) 
(W7) 

Indium (I) sulfide - In^S - 261.^8 - Dnrk brown - D 5.87" (558) - M.P. 653 (991) 
Inditnn (II) sulfide - InS - 146.82 - Red brown - D 518 (558) - M.P. 692 (558) 
Ja&m (in) sulfide - In,S, - 325 70 - Black or red - D 4 89 (558) - M.P. 1050 (558) 

Indioni (I) tolluride - InjTe - 357.13 - Blacfc - D 6.47-' (S58) 

Indium (II) teliuridc - InTe - 242.37 - Sted bine - D 6.2q-» (5s8) - M.P. 696 (558) 

Intfmn (III) telhnride - In,Te, - 612.35 - Black - D 5 75'= (S58) - M.P. 667 (558) 

Iodine - I ~ 12^ 92 - (jraytsb black - Rhombic - D 4J9i^ (iS) - . 114 (14) (xoa6) - 

B.P. 184.3 (15) 

Iodine (V) oxide - IjO, - 333.84 - Colorless - D 4-8025 (^p) 

Iridium - Ir - 193.1 - White - Cubic - D 22.4- (15) - M.P. 2454 (14) (1026) - B.P. 4900 (15) 
Iridium (II) chloride - IrO, - 2644)1 - Black green - Hexa^^Mial or Trigooal - D.T. 773 

(469) 

Iridium (VI) finoride - IrF, - 307.10 - Pale ydlow - Tetraconal - D 6jr^ (978) - B^. 53 

Iridium (VI) selenide - IrSe, - 429.98 - D 8.05 (72) 

Itwi - Fe - 55.85 - Silver white - Ctibic - D 7-97 (rs) - M.P. 1539 (851) - T.P. 90^5 

(1062) - B.P. 2999 (15) 

Iron (II) aluminate - FeO AljO, (Hercynite) - 17378 - Colorless - Cubic - D 4.35 (IQ78) - 

M.P. 1440 (Incoog.) (668) - R.I. 1.83 (1078) 
Iron (II) aluminate - sFeO-AljO, - 31746 - M.P. 1225 (Incong.) (668) 
Iron (II) aluminum silicate - 3FeO*Al203-3Si02 (Nat. Almandite) - 407.64 •> Cubic - 

D 4.04 (469) - M.P. 1180 (1 118) - R.I. 1.830 (1076) 
Iron (II) antimonate - 2FeO*Sb|0, (Nat. Tripnhgrite) - 467.90 • Greaiidi ydlow - D sila 

(469) - R. I. p 2.19. m 2.20, g 2.33 (469) 
Iron (III) arsenate - Fe,0,«As,0, - 389.50 - Brown - Monoclinic - D 4.32 (1075) - R,I. 
mz.78,g-(i075) 

Iron (II) carbonate - FcCO, (Sidcritc) - 115.85 - Browo - Trigonal - D (71) - D.T. 
186 (760 mm.) (520) - R.L o i.875t e 1.633 (469) 
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Iron (II) chloride - FeCl, (Lawrencite) - 126.75 - Green - Hongoaal - D 3.168 (75) - 

j M.P. 677 (521) - B.P. 1026 (519) - R.I. o 1.57, c - (469) 

I Iron (III) chloride - Fe^CI^ (Molysite) - 324.42 - Brownish yellow - Hexagonal - D 2.904** 

(457) - M.P. 304 (521) - B.P. 319 (5x9) 
In» (in chrorratc - FcO-Cr,0, (Chramite) - aai3J6 - Black - Cubic - D 5jo8 (m^B) - 

M.P. 1850 (.148) - R.I. 2.16 (469) 
Iron (II) oohmriMte - FeO Cb.O, (Nat. Femoiobite) - 33ffJS6 - Shomfaic - D &a6 (469) - 

R. I. p - m 2u|0 (Li line ), g - (469) 
Iron (II) fluoride - FeF, - 93A1 - Colorless - Tetragonal - D 3.95 (874) - M.P. > 1000 (91) 
Iron (ni) fluoride - FeF, - 112J4 - Greenidi - Tridimc - D (974) 
Iron (II) fluoride, hydrate - FeF,-4H,0 - 165.Q0 - D XOgS** (91) 

Iron (III) fluoride, hydrate - FeF~ •3H',0 - 166.89 " Tetragonal - D 2Jt6 (733) - R.L o 1.489, 
e M54 (733) 

Iron (III) fluoride, hydrate - FeF,»3H,0 - S66L89 - Rhombobednl - D xao (733) - HI. 

0 1-152, e 1.495 (733) 

Iron (III) nitrate, hydrate - Fe(N05), -611,0 - 34996 - ColorkM - Cubic - M.P. 35 (469) 
Iror (in oxide - FeO (Wuc tite) - 71.84 - (arqrith blue - Cubic - D 5.74s** (86t) - M.P. 

1380 (Incong.) (521) - R.I. 2.32 (128) 
Iron (II, III) oxide - Fe,0, (Magnetite) - 23152 - Reddish black - Cubic - D 5 1-^5' - (61 1) - 

M.P. 1590 (4S6) - R I. 2.42 (649) 
Iron (III) oxide - Fc^Oj (Hematite) - 15968 Red - Hexagonal - D 5.200i» (g68) _ MJ>. 
j 1548-1560 (Incong*) (469) - T.P. 678 iij3o), 1030 (259) - R.I. o 3.OI, e 2.78 (683) 

Iron (III) oxide - FcOj (Gamma) - I59.6« - D 4.59 (387) 
Iron (III) oxide - Fe,,6., (Delta) - 159.68 - D 4-7 (345) 

Iron (III) oxide, hydroxy- - FeO(Oin (Goethite) - 88.85 - Red - Rhombic - D 4-28 (469) - 

— 1/^,0 at 136 (1065) - R.I. p .2.260, m 2.394, g 2-400 (804) 
Iron (III) oxide, hydroxy- - FcO(OH) (Nat. Lcpidocrucite) - H8.85 - Red - Rhombic - 
j D 409 (469) - I>.T. 300-400 (354) - R.I. p 1.94, in 200, g 2.51 (469) 

Inn (II) oxidev hfinte - FeO'H.O - 8986 - Greeniah white - D 3.40 (721) 
Iron (II) phosphate, ortho- - 3FeO- PjOj,(I) - 357-S6 - Colorless - M.P. 1238 (1069) 
iroo (II) phosphate, ortho- - 3FcO • P.,Oj( II) - 357.56 - Gray - Transition to I 942 (1069) 
Iron (in) phosphate, ortho- - Fe^O^ • P.Ojd) - 301.72 - Dark gray - Tabular prism - M.P. 
1240 (1069) 

Iron (III) phosphate, ortho- - Fe,0,'P,0,(II) - 301.72 - Gray - Transition to I 889 (1069) 
Iroo (III) phosphate, ortfio- - FcjO,- PjOjdll) - 3017a - Colorlets - Needle - D 31 (163) - 

Transition to II 789 (1069) 
Iron (III) phosphate, meta- - Fe^Oj-aP^Oj - 5S5-8o - Colorless - Rhombic - D 3x0 (469) 
Iron (III) phosphate - aFcjO, • 3^205(1 ) - 745-48 - U.P. 1270 (1069) 
I Iroo (III) phosphate - 2Fe,0,-3P205(II) - 745-48 - Transition to I 865 (1069) 

Iroo (II) phosphate, hydrate - 3FeO' PjOj'SH^O (Nat. Vivianite) - 501.69 - M(»ioclinic - 

D 2.58 (469) - R-I. P 1.579, m 1.603, g 1-633' (469) 
Iiw (II) phosphate, hydrate - 7FeO*2p,Os-9H,0 (Nat Lndianite) - 949^11 - Uooodinic - 

D 3.72 (469) - R.I. p 1.653, rn i/>75, r 1.697 (617) 
Iron (III) phosphate, hydrate - Fc.Og- P205-4H30 (Nat. Strcngitc) - 373-/8 - Rhombic - 

D 2.87 (469) - R.I. p 1.708, m '1.708, g 1.745 (617) 
Iron (III) phosphate, hydrate - Fe^O, • P.,0, -611,0 (Nat. Koninckite) - 409^ - Rhombic • 

D 2-3 (617) - R.I. P - m 1.58, g - (617) 
Ilea (III) phosphate, hydrate - 3Fe,0,-P,0,«3H,0 (Nat Dufrenite) - 5IS45 - DoM 

green - Monoclinic - D 3.3 (617) - R.I. p 1.830, m ii?4o, g i HH3 (469) 
Iron (in) phosphate, hydrate - 2Fe,0,'P,0,' i2H,0 (Nat Cacoxemte) - 677.59 - iicxago- 

nal - D 3-38 (469) - RJ. o i.s8a, e 1.64s (469) 
Iran (III) phosphate, hydrate - 2Fe30,-2P,05-7HjO (Nat. Phosphoakkrite) - 73t-SS - 

Rhombic - D 2.724 (617) - R.I. p i /k;2. m 1.725, g 1.738 (617) 
Iron (III) phosphate, hydrate - 3Fe,O3-2P,03-8HjO (Nat Beraunhe) - 907JS - Mono- 
clinic - D 2.9 (469) - R.I. p 1.775', m 1-786, g 1.815 f-(''Q) 
IroQ (II) selaiide - FeSe - 13481 - Dark gray - Tetragonal, Hexagonal, Monoclinic - 

D 6.78 (X-ray) (1097) 
Irci. flll ^ selenide - Fe,Se, - 348.58 - Grayish yellow - D 6.38 (640 

Iron (II) silicate, meta- - FeO-SiO- (Gruencritc) - 131.90 - Grayish green - Monoclinic - 
D 344 (960) - M.P. 1146 (1061) - R.I. p 1.672, m 1.697, g 1-717 (469) 
i Iron (II) silicate, ortho- - 2FeO*SiO, (Fayalite) - 203.74 - Greenish brown - Rb o m M c - 
I D 4J^IM (865) - MJP. U05 (u8) - R.I. p m 1.864. g 1^75 (i^) 

3 
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Iron (II) silicate, hydrate - 3FeO*4SiOt*aII,0 (Not GreealHe) - 49X^ - Gma - Cnfak- 

D 3.0 (504) - R I. 1.675 (504) 
Iron (II) silicate, hydrate - 7FeO'8Si02-H20 (Nat Grnenerite) - iooz.38 - Greenish gray - 

D 3.597 (127) - R.I, p 1.686, m 1.709, g r.729 (127) 
Iron (II, III) silicate, by4ntii - 9FeO*Fe,0,*8SiO,*8H,0 (Nat Greenite) - 143035 - 

R.I. ^ IJ670 (449) 

Iron (III) tOkate, hydrate - Fe,0,-2SiO,*4H,0 (Nat Ombgrite) - 351^ - Amber brown - 

R I. p 1,5^12, ni T.580. g 1.582 (617) 
Iron (III) silicate, liydrate - 2Fe203-2Si02*3H20 (Nat. iddiugsitc) - 493.53 ~ Rhombic - 

D a.8 (469) - R I. p 1.71. m i.74> g i 76 (Ai^g) 
Iron (II) silicate, fltm . hydrate - FeF^'SiF^'dUgO - 3o6jOo - Bluiah green - Trigooal - 

R.I. o 1.3638, c 1.3848 (469) 
Iran (11) silicate fluoride - ^cO'SSiO^-FeF, - 100546 - R.I. p i^S m tJS76t ff ijSgo (m) 
Iron (II) sulfate - FeSO^ - 151.90 - Colorless - D 3 .14'^ (996) 

Iron (III) sulfate - Fey(SO«), - 399^ - Light yellowish red - Rhombic - D ^joa (530) - 

B.P. 707 (715 nn.) (loSz) - R.I. p m iJ8t4, g i^tS (80$) 
Iron (III) sulfate - FcgCSO^), - 399186 - YcUow - Hexagonal - D 3^ (5ti$) - ILL o 

e 1.760 (805) 

Iron (II) sulfate, hydrate - FeSO^-H^O (Ssomolnikite) - 169.92 - Monoclitric - D 3.970** 

(6'/>) 

Iron (II) sulfate, hydrate - FeS04*4HyO - 233^ - Greenish white - MonocUnic ~ D 2.2913** 

(696) - R.I. p 1.533. m 1.535. g - (oia) 
Iran (II) sulfate, hydrate - FcS0,-5H_.0 (Nat. Sidcrotil) - 241.9B - Greenish wUte - Tfi- 

clinic - D 2.2 (469) - RJ. p 1.5:^, m 1.537, g 1.543 (469) 
Iron (II) sulfate, hydrate - FeSO^ '71120 (Melanterite) - 278.01 - Greenish white - Mono- 
clinic - D i.89S«» (696) - M.P. 64 (1003) - R.I. p 1.4713. ni 1.4782, g 1.4856 (469) 
Iron (II) sulfate, hydrate - FeS04-7H20 (Tauriscite) - 278.01 - Rhombic - D 1.875 (834) 
Iron (III) sulfate, hydrate - Fe,( SO.) --411,0 - 471.92 - R-I. P - m 1.533, g 1-535 (611 ) 
Iron (III) sulfate, hydrate - Fe,(S04)|*tiH,0 - sa7JS6 - Colorless ~ Monorlinir - R.L p 

1.605, m 1.635, R 1.657 (805) 
Iron (HI) sulfate, hydrate - Fe,(SO^) 3-7H^() - 525.98 - Colorless to pink Monoclinic - 

R.I. p 1.572, m 1.586, g 1.640 (805) 
Iron (III) sulfate, hydrate - Fe,(SO«), '911,0 - Staoi - Yellow - Hexagonal - D a.i (469) - 

R.I. o 1.552, e 1.558 (469) 
Inn (II) sulfide - FeS(I) (Troilite) - 87.90 - Rhombic - D 4.787 (348) - M.P. II9S (Sti) 
Iron (II) sulfide - FeS(II) (MaRnetldcs) - - Dark brown - Hexagonal - D 44^64** 

(512) - Transition to I 138 (523) 
Iron (III) tnlfide - Fe,S, - ao7J86 - Grayish ydlow - D 4^ (469) 
Iron sulfide - FeS, (Artificial Pyritc) - 119.96 - D 5 01 (512) - D.T. 440 (543) 
Iron sulfide - FeS, (Pyritc) - 119.9O - Yellow - Cubic - D 4.911 (7) 
Iron sulfide - FeS, (Nat Marcasite) - 1x9196 - Rhombic - D 4.5-4.9 (348) 
Iron (II) tantalate - FeO-TajO, (Nat. Tapiolite) - 513.60 - Li|^ bcoim - Tetragonal - 

£> 7J3 (173) - R'L o ^ 2.27, e 2^2 (Li line) (617) 
Iron (II) titanate - FeO'TiO, (Ilmenite) - 151.74 - Black - Trigonal - D 4-75 (469) - M.P. 

1470 (3m - T.P. 215 ('^('2) 
Iron (II) titanate - 2FeO*TiO| (Pseudobrookite) - 2^58 - Red - Rhombic - D 4.37 (403) - 

M.P. 1470 (368) 

Iron (III) titanate - Fe,0,*3TiO« (Nat Ariaonile) > 39M8 - Ifonodinic - D 4^5 (469) - 

R.I p m 2.62, g - (469) 
Iron (111) titanate - 2FcjO,-3TiO._. (Nat. Pseudobrookite) - 559.06 - Rhombic - D 4.7 

(469) - R.L p 2.38. m 2.39. g 2.42 (469) 
Iron (II) titanite - FeO-TigO, - 215.64 ~ Black - D 4.346-» (589) 

Irwi (H) tungstate - FeO«WO, (Nat. Fcrbcritc) - 303.76 - Tetragonal - D 6.64 (469) - 

R.L p ^ m ft40 (Li), g " (469) 
Lanthanum - La - 138.90 - White - Hexagooat - D 6.15** (is) - M.P. 806 (14) (tooS) - 

B.P. 1800 (15) 

Lanthanum borate - La^O^-BjO, - 395-48 - Colorless - Rhombic - D 5.339 (X-ray) (352) 
Laathammi chloride - LaQ, - M5J»9 - Colorless - Needle - D 3.83 (540) - M.P. ^ (S4o) - 

B.P.> 1000 (IQ34) 
Lanthanum ficioride - LaF, - 195.92 - Colorless - Cubic - D 449^' (53) 
Lanthanum germanate - I^Og*GeO, - 43044 - Rhombic (343) 
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TjUlnwm tnoiybdBle - La,0,-3MoOB - 757*^ * Tetngonl - D 477" (469) > UJP. iiSi 

(469^ 

Laathaimm nitrate, hydrate - La(NO.).*6H.O - 433/34 - G>lorless - TricUnic - M.P. 66.5 
(8l6)-T.P.43 On) 

Lanthunun oxi'<k T a.Oj - 39$^ - ColocleM - Trigoml - D 6^1 (469) - U.P. asis (losa) - 

EP. 4200 (712) 
lai i tliaw i iH phosphate - La^O,- PgO, - 467 88 - Colorless - Monodinie 

Lanthanum phosphate - LajOg*5P205 - 1036.04 - Monoclinic - D 3J4I (469) 
lanthanum selenide - LajSe, - 514.72 - Brick red - D 6.1 (SSl) 
Lanthanttm selenide - LajSe^ - 593.68 - D 6.32 (551) 
Lanthanum silicate - LajOj-SiO- - 385.90 - Colorless - Hexagonal (341) 
Lanthanum silicate - La,0,*aStOg - 445^ - Colorless - Tetr^KOoal uid Monoclinic (mi) - 
Melt Incong. 

Lanthanum nd&le - La|(SO«)| - sti&oft - Colorless - D 3j6oo (469) > D.T. iim (430 mm.) 

(76.0 

Lanthanum sulfate, hydrate - La,(S04),»9H,0 - 728.17 - Colorless - Hexagonal - D 2,821 

(469) - R.I. o 1.564. e (Red) (609) 
Lanthanum sulfide - La,S, - 374jU - Yeilow - Hexagonal - D 4.^* (552) - M.P. 21JS (in 

vac) (793) 

Lanthanum sulfide - La-S. - 406bOB - D 4.76** (55a) - D.T. 650 (4^) 
Lead - Pb - 207.31 - Blitish ivliite - CnUc - D it.34 (ij) - M.P. 3^.4 (14) (U06) - BJP. 
1744 (15) 

Lead ahmiiiale, diio- - PbS* AI,S, - 389^19 " Roae yellow - D 443^* (699) - M -P. Mo (699) 

Lead aluminate, thio- - 2PbS-.'\US3 - 628.46 - Dark yellow - D 5.8862» (699) - M.P. 751 (699) 
Lead ahmunum aotimonate - aPbO* Al,0,'Sb,0. - 871^38 - Light yellow - D 7a {969) 
Lead aiHiu io BH e. meta- - Pt»0*Sb,0, - 546.73 - CTolorlesB - D 6.8 (969) 

Lead antiinotiatc, pyro- - 2PbO-Sb,05 - 769.9$ - Yellow - Cubic - D 8.0 (969) 
Lead antimonate, ortbo- - sPbO'Sb^O^ (Nat. MonimoUte) - 993.15 - Dark orange yellow • 
D 6.58 (469) 

Lead antimonite - PbO-Sb^O, - 514.73 - M.P. 558 (657) 

Lead antimonite. thio- - PbS'Sb^S, (NaL Ztnkenite) - 578.97 - Rhombic - D 5.3 (469) - 

S.P. 475 (469) 

Lead antimonite, thio- - 2PbS'Sb2S3 (Nat. Plumosite) - 818.24 - Monoclinic - D 5.62 (469) 
Lead antimonite, thio- - 3PbS-Sb_,S , - 1057.51 - Gray - Rhombic or Monoclinic - D 6.17 (474) 
Lead antimonite, thio- - 5 PbS -.2 Sb.^ S3 (Nat. Boulangerite) - 1875.75 - Monoclinic - D 6.23 (63) 
Lead arsenate, meta- - PbO-AsjO. - 453 03 - Hexagonal - D 6.42 (469) 
Lead arsenate, pyro- - 2PbO 'As,0, - 676.24 - Rhombic - D 6^85 (469) - M.P. 802 (469) - 

R.I. p -, m 2.03. g - (469) 
Lead arsenate, ortho- - 3PbO*As,05 > 89SM5 " Ydlow whHe - D 7.39 (469) - MP. 1042 

(469) - R.I. 2.14 (675) 
Lead arsenate - 8PbO*As^. - 2015.50 - M.P. 86a (469) 

Lead artenai«^ Ivdrate - PbO-Aa,0,*aH,0 - 489^ - TricUnic - D 4^ (469) ~ D.T. 140 

(469) - R.I. p 1.74. m 1.82, K - (469) 
Lead arsenate, hydrate - aPbO- As^Og'H.O (Nat Schultcnite) - 694.26 - Colorless - Mooo- 

dinic - D 5 79 (469) - MJP. > 200 (489) - R.I. pi^m i^, g ugf (489) 
Lead arsenate, hydrate - 6PbO-2As20„-H20 - 1816.92 - D 7JOO (469) 
Lead anenite - PbO«As.C>| - 421.03 - White - D 5 85 (469) 

Lead artcntte, thio- - PbS'AsjS, (Nat Sartorlte) - 485.27 - Rhoadiic > D 4.6 (469) - 
D.T. < 700 (469) 

Lead arsenite, thio- - 2PbS'ASjS3 (Nat. Dufrenoysite) - 724.54 - Rhombic - D 5.50 (469) 
Lead arsenite, thio — 3PbS-2AsjS, (Nat. Baumhauerite) - 1209.81 - Monoclinic - D 543 
(X-ray) (777) 

Lead bi^muthite - 2PbO-Bij03 - 912.42 - P ^'25 (58) 
Lead bismuthite - 2PbO-3Bij03 - 184442 - ^i-l'. 686 (58) 

Lead borate -PbO-aBjOg - 36249 - M.P. 768 (326) - R.I. p 1.915, m -, g 1.93S (326) 

Lead borate - 2PbO*B,0,(I) - 516^06 - M.P..497 (Incoi«.) (326) - R.L p l^^Si m 

g 2.025 (326) 

Lead borate - 2PI»0*B,0,(II) - 5164)6 - Transition to I at 473 (3^6) - p 2joII, « a.iQ^ 

g 2.11 (326) 

Lead borate - 4PbO-B,0,(I) - 96248 - M.P. 565 (326) - R.L p 2.15, m g 2.20 (326) 
Lend borate -4PbO-BsO,(II) - 96248 - M.P. 555 (326) - R.L p 2.15, m 2^0, g 2.24 (326) 
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Lead borate - sPbO*4B,0, - 1394^1 - M^. 548 (Inooog.) (396) > R.L p tjfth m vn, 

g 1.96 C326) 

Lead carbonate - Pt>CO, (Cerussite) - 067^ - Colorless - Rhombic - D 6.533*^ (21) - D.T. 

999 (760 mm.) (S90) - R.T. p 1M04, m g aj0?8 (469) 
Lead carbonate, hydroxy- - Pb^ f OTD^CCO,), (Hydroommite) - 775^ - Colorlctt - Hexago- 
nal - D 6.73 (71) - Ri. o X09, e 1.94 (469) 
Lead carbonate, oxf- - PbO'PbCO, - 490-43 - D.T. 322 (766 nun.) (520) 
Lead chlorate - PbCClOg), - 374.12 - Colorless - MonocHnic - D 389 (469) 
Lead diloride - PbQ, (Cotunnite) - 278.12 - Colorless - Rhombic - D 5.90^* (864) - M.P. 

498 (521) - B.P. 954 (519) - R.I. P ^1992. m 2.2172, g 2.2596 (469) 
Lead (IV) chloride - PbCl, - 34904 - Ydlowuli Uqnid - D 3.18 (Liq.) (469) - M.P. -« 
(469) - B.P. 105 (469) 

Lead chloride fluoride - PbClF (Nat. Matlockite) - 261.67 - Tetragonal - D 7.05 (40) - 

M.P. 601 (469) - R.I. o 2.145. c 2.006 (40) 
Lead chloride oxide - PbO-PbCl. (Nat. Matlockite?) - 501.33 - ColorleM - Tetra«aaal - 

D 7^J (469) - D T. 524 (4(19) - R.I. p 2.04, m 2.15, g 2.15 (469) 
Lead ehkiride oxide - PbO<2PbC3, (Nat Ptafieldite) - 734^ - Ydfanr - Hexagonal - RX 

o 2.13, e 2.21 (469) 

Lead chloride oxide - aPbO-PbCIjt (Nat. Mendipitc) - 724.54 - Rhombic - D 7.08 (469) - M.P. 

693 (469) - R.I. P 2.24. m 2.27, g 2.31 (469) 
Lead chloride oxide - 4PbO-PbClj - I170.96 - Yellow - Tabular - M P. 711 (867) 
Lead chloride oxide - 6PbO*PbCl, (Nat Lorettoite) - 1617.38 - Tetragonal - D 7.6 (469) - 

R.I. o 3.35 (Ll-iine). e 9^3 (li-line) (469) 
Lead chrnmnte - PhO'CrO,(I) - 323.22 - Tetragonal - M.P. 844 (479) 
Lead chromate - PbO'CrO,(II) - 323^ - Rhombic - Transitioa to I 783 (479) 
Lead chromate - FbO«CrO,(ni) (Crocoite) - 393-^ - Monodinic - D 6.3 (4i69) •> Tnmi- 

tion to IT 707 (471)) - R.I. p 2.31, m 2.37 (Li-line), g 2.6^ ( 4(>q) 
Lead chromate - 3PbO-2CrO, (Nat Fhoenicochroitc) - 869.65 - Rhombic - D 575 (469) - 

R,I p 2,34, m 2.38, g 2.65 (All for Li-line) (617) 
Lead chromate - 7PbO-2Cr03 - 1762.49 - M.P. 854 (479) - T,P. 744 (479) 
Lead chromate 2PbO*CrO, - 54643 - M.P. 920 (479) 

Lead copper phosphate - 4PbO'CuO»P,05 (Nat Tsumebite) - 111445 - Rhombic - D 6 

(469) - R.I. p 1.885, m 1.920, g 1.956 (469) 
Lead cyanate, thio- - Pb(SCN)2 - 323.37 - Colorless - Monodimc - D 3i8a (469) 
Lead ferrite - PbO-FcjO, - 382.89 - M.P. 1530 (25) 
Lead ferrite - PbO-6FcjO, - II81.29 - Hexagonal - D 5.62 (432) 

Lead fluoride - PbF,(I) . 345,91 - Colorkas •> Cubic - D 7.^78** (913) - MJ>. 824 (521) - 

B.P. 1293 (519) 

Lead fluoride - PbF,(II) - 94SM - Colorfeis - Rhombic - D 847^ (913) - Transition to I 

220-280 (913) 

Lead (IV) fluoride - PbF. - 283.21 - Colorless - Tetragonal - D 6.7 (1048) - M.P. /-'fioo 
(1048) 

Lead formate - Pb ( HCO^ ) 2 - 297 25 - Colorless - Rhombic - D 4.63 (469) - D.T. 190 (469) - 

R.L p 1,789, m 1.852/g 1.877 (469) 
Lead iron (HI) saicate - 3PbO*9Fe,0,-3SiO, (Nat Melanotekite) - 1169117 - Black - 

Rhombic - D 5.73 (469) - R.L p 2.12, m 2.17. g 2.31 {4I'>Q) 
Lead manganese (III) silicate - 3PbO*2Mn,C>.*3SiO, (Nat. Kentrolite) - 1165.53 - 

reddirii brown - Rhombic - D 6.19 (617) - R.L p 9.10^ m 9.20, g 2.310 (617) 
Lead molybdate - PbO-MoO, (Nat. Wwlfenite) - 367.16 - Yellowish white - TetragOMd - 

D 6.7 (469) - M.P. 1065 (521) - R.L o 2402, e 2.304 (All lor Li-line) (469) 
Lead molybdate - 2PbO'Mo03 - 59047 - M.P. 951 (469) 

Lead nitrate - Pb ( NO,) , - 331 .23 - Colorless - Cubic - D 4^'* (1068) - D.T. 360 (760 mm.) 

(72S) U I. 1.7807 (1088) 
I>cad oxaiaiL - PbC,0^ - 295.23 - Colorless - D 5.28 (469) 
Lead oxide, sub- - PbjO - 430.42 - Gny - D 8.35" (766) 

Lead oxide - PbO ( Massicotite ) ~ 223.21 - YcUow - Rhonriiic - D &JO (469) - RJ. p &51, 

m 2.61, g 2.71 (All Li Une) (469) 
Lead oxide - PbO(I) (Metastable) (Litharge) - 223.91 - Ydlow - Rhombic - D 9^31* 

(195) - M.P. 88s (328) (iQ?) - B.P. 1472 (519) 
Lead oxide - PbO(II) (Stoble) (Litharge) - 223.21 - Red - Tetragonal - D 9-349^ (i95) - 
Traantion to I 4^9 (i95) (785) > R.L o 3,665. e 2.535 (All Li Une) (469) 
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Lad (II. IV) oxide - Pb,0, - 46a^ - Black - Trklimc - D 91903 i^) 

Lad (U, IV) oodde - Pb^O^ (Minhin) - «8s^ - Vivid red, Urak onage jdUm - 

Tctngn^ -f}%t (469) - RJ. m M3 (Lt fine) C^i?) 

Lad (IV) oxide - PbO, (Plattnerite) - 239.21 - Reddish brown - TctngOOBl • D 9J604 

(996) - D.T. 312 (760 mm.) (598) - R.I. o A3, c - (469) 
Lead oodde - Pb^O^ - 1164.05 - Bbck - Tetragoml - D 9.514 (187) - Tramition to Pb,0« 

at 390 (186) 

Lead oxide, hydrate - sPbO-zH^O - 1152,08 - Colorless - Monoclinic - D 7.73 (188) 

Lead phosphate, tneU- - PbO-P«0, - 365^5 - Colorless - MJ». 800 (469) 

Lead ph'osphate, pyro- " aPbO*P,0, - 58&46 - ColorlctB - RbomUc - D S8 (4^9) " M.P. 

824 (469) 

Lead piiosphatc, orlho- - 3PbO'Pj05 - 811.67 - Colorless - Tetragonal - D 7.011 (1116) - 

M.P. 1014 (469 * - I I' 782 (469) - R.I. o 1.970, e 1.996 (469) 
Lead phosphate - 4PbO-P ,( ), - 1034.88 - M.P. 982 (469) 
Lead phosphate - sPbO-zP, - 1400.13 - M.P. 946 (469) 
Lead phosphate - 8PbO-PjOg - 192772 - M.P. 860 (469) 

Lead (IV) phosphate - PbOj-PoO, - 381.25 - D 4.935 (X-ray) (787) - D.T. 400-500 (7^7) 
Lead phosphate chloride - 3Pb.(P0^i*PbCl, (Pyromorphite) - 2713.13 - Hexagonal - 

D 6M (469) - HP. 1156 (409) - TJ>. 670 (aso) - m. p 2J043, in ajoso, g &090 (469) 
Lead phosphate Huoride - 3Pb, ( PO^ ) , • PbF, - 2f)8o.22 - M.P. 1098 (Ij) 
Lead selenate - PbSeO. - 3Sai7 - White - Rhombic - D 6^ (469) 
LiMl«dcnide-PbSe((Wtlnltte> -986.17- Black -Ciibic-D 8.10 (469) - MJ*. to6s (469) 
LeMi silicate - PbO-SiO, - 283 27 - Colorless - MoaocUne - D 6.a6«M (89) - ICP. 764 

(328) - RJ. p 1.947. m 1.961, g I 'M (469) 
Lead silicate - PbO'SiOj (Glass) - 263.27 - Colorksf to slight yellow - D S-835-' (^9) - 

R.I. 1.916 (703) 

Lead silicate - 2PbO*SiO, - 506.48 - ColoricM - Priam - MJ*. 743 (328) - ILL p 2.13, m 

2.15, g 2.18 (328) 
Lead silicate - 3PbO-SiO. - 729.69 - M.P. 710 (584) 

Lead silicate - 3PbO-2Si6., ( .\'at. Barj silitc) - 789.75 - Cotorleaa - Trigoaal - D 67a (469) - 

HP. 690 (434) - R.I. 0 2.C7, e 2.05 (469) 
Lad ailicate - 4 PbO 510,(1) - 9S9J90 - Plate - M.P 725 (Ineoog.) (3aB) - RJ. p fl.31. m 

2.34. g 2.38 (328) 

Lead silicate - 4PbO*SiO,(II) - 952.90 - Transition to I 720 (328) - R.I. ^ 2.34 (328) 
Lead silicate - 4PbO*SiO,(III) - 95ad90 - Transition to U 140 (670) - RJ. &34 iS^) 
Lead silicate, boro - 5PbO B,0,-SiO, - 1^45.75 - Rhombic - MJ>. 551 (Ineoog.) (317) - 

RJ. o 2.085, « 2-04 (3^) 
Lead silicate, thio- - 3P1>S*2SiS2 - 90x17 - Bride red - D 5A7^ (697) - M.P. 816 (697) 
Lead sulfate - PbSO,(I) - 303.27 - Monoclinic - M.P. 1087 (521) 

Lead sulkte - PbSOj(Ii) (Anglesite) - 303.27 - Colorless - Rhombic - D 6.Q7** (611) - 

Transition to I 8o(5 (397) - R.I. p 1.8771. m 1.8823, g 1.8937 (469) 
Lead sulfate - 2PbO-S03 (Lanarkite) - 5-f6.48 - Colorleat - Monodinic - D (469) - M.P. 

977 (469) - R.I- P I 928, m 2.007. K 2.036 (837) 
Lead sulfate - aPbO SOj - 749-69 - Colorless - M.P. 961 (479) - T.P. 450 (479) 
Uad sulfide - PbS - 239.27 - Metallic - Cntnc - D 7.590>» (309) - M.P. 1114 (5^1) - B.P. 

i^i (519) - R.I. 3.912 (469) 
Lead telluride - PbTe (Altaite) - 334 82 - Cubic - D 8.16 (469) - M.P. 917 (469) 
Lead titanate - PbO-TiO, - 303.11 - Yellow - Rhombic - D 7.52 (aoo) - R.L 2,7 (847) 
Lead tungstate - PbO-WOs(I) (Raapite) - 455-13 - Monoclimc - M.P. xi^ (469) - R.L p 
m 2.27, g 2.30 (469) 

Lead tangatate - PbO»WOs(II) (Stolrite) - 45513 - Tetragonal - D 8.23 (469) - Transi- 
tion to I 877 (479) - R.I. o 2.2685, c - i^- (aC'Q) 
Lead tungstate - 2Pb0-W0, - 678.34 - M.P. 899 (479) 

L«lhiam-U-&940- White -Cnbie-D 0.53'° (15) -M.P. 186 (14) (ioa6) -B.P. 1372 (15) 
Ladnum aluminate - LisO-Al^O, - 131-82 - Rhombic - D a.55^ (469) - lf.P. 19004000 

(39) - R.I. p 1.604, m g 1.615 (487) 
Udanm ahmiinate - Li20-2AljO, - 233.76 - A definite compound (455) 
LiOiam aluminate - Li^O • 5AI,0, - 53»5S - Oddc - D 3.606M (568) - HP. > 1600 (Incoi«.) 

- R.L I.73S (568) 
Lithium aluminum fluoride - 3LiF'AlFg - 161.79 - M.P. 790 (272) 
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Lithium aluminum silicate - LijO*Al203'2Si02 (Encryptite) - 251.94 - Riiombic - D 2.J62 

(231) - M.P. 1388 (469) - R.I. p*- m 1.53 1, g I -531 (231) 
litiiium aluminnm silicate - L40*Al,0g*2Si0, (GUus) - 95Ij94 - ColarlcM - D 24x9 (348) - 

R.i. 1. 5410 (48J) 

Lhhtimi aluminum silicate - Li,0*Al20,*4SiO,(I) - S7Sjo6 - Colorlen - Monodinic - ILP. 

1400 (469) - R.I, p -, m 1.740 (Mean), r: - (633) 
Lithium aluminum silicate - Li-0' ALO,*4SiO,(II) - 372.06 - Col<M-les8 - Trigonal - D 2.260 

(231 ) - Transition to I 956 (674) - RX o 1.524, e - (ajl) 
Lithium aluminum silicate - LisO*Al|0,*4SiO, (Glus) - 3f±l06 - Colorlos - D X^/Bt^ 

(487) - R.L 1.524 (482) 
lidiitmi alttmiiRini sUieite - Li,0-Al,Og«sSiO| - 43a.ia - Tetngooal - D ^40^ (469) 
lithium aluminum silicate - Ufi'Alfif'6SiO^ - 493.18 - D 341^ (,469) - li>P> XI80 (») - 

R.L Mean 1.502 (39) 

Utfahm altrniimiRi silicate - Li.O Al^O^-SSiO, (Nat Petalite) - 612.30 - Monoetinic - D 24 

(469) - M P. 1370 - T.P. 1100-1200 (39) (469) - R.L p 1.504. ni 1.510, p 1.516 (469) 
Lithium aluminum silicate - Li|0*AI,0,*8SiO, (Glau) - 6izjo - Colorless - RJL 1.4946 
(1075) 

Lithium aluminum silicate - Li20-3Al20,*4Si02 (Nat. Cookeite) - S7S94 - Monodhiic - 

D 2.68 (617) - R.L p 1.576, m X.S79. g 1.579 (608) 
Lithttim ahtnuittun silicate - 2LijO*Al203'5SiOj - 462.00 - Fan-like crystals - D 2.388 (39) - 

M.P. 965 (39) 

Lithium aluminaiii silicate - 3Li.O* A1.0.*3SiO. - 37176 - D 3^17 (39) - M.P. 1080 (Inoooc.) 

(39) 

Lithium arsenate - 3LijO*As205 - D 3.07 (469) 

Lithium beryllium fluoride - aUF'BeF, - 98.90 - D 3.167*^ (8a6) - liJP,^4^ (351) - 

R.1. Mean ^ 1.3 (351) 
Lithium beryllium fluoride, hydnte - ftUF'BeFj HjO - ii6.ga - D 1.944*" (8a6) 
Lithium borate - Li^O'EjO. - 99 52 - Colorless - M.P. 845 (521) - T.P. 785 (538) 
Lithium borate - LL0-2B,(j. - 169.16 - M.P. 900 (469) 

Lithium borate, hydrate - Li^O • B,0, • i6H,0 - 387.78 - Colorless - Trigonal - D i.38»*-» 

(469) - M.P. 47 (469) 
Lithium borate fluoride - 3LiBO,'2LiF - 201.16 - M.P. 755 (538) - T.P. 545, 585 (538) 
Lithitrai calcium silicate - LLO*CaO*SiO, - 146x0 - CotorlcBa - D 2847 (918) 
Lithium calcium silicate - 4Li,0'6CaO<sSiO, - 7S&-» - Colorless - D a.566 (918) - ILP. 

1 104 (918) 

UtUimi caldtim silicate - ^jO-4CaO-5SiOj - 703.90 - Coloriess - D 2.591 (918) - M.P. 
1092 (918) 

Lithium carbonate - I.iXOg - 73.89 - Colorless - Monoclinic - D 2.iti (469) - M.P. 735 

(520) - D.T. 1310 C760 mm.) (520) - R.L p 1428, ra 1.567, g 1.572 (469) 
LHUum chlorate - LiClO, - 9040 - Cblorlesa - Rhombic - HP. 1^7.6 (587) - T.P. 41.5, 99 

(587) - D.T. 270 (469) 
Lithium chloride - DCl - 42.40 - Cubic - D 2.o682» (469) - M.P. 614 (521 ) - B.P. 1382 

(S19) - R I. 1.662 (954) 
Lithium fertile - Li20-Fe203(I) - 189.56 - Cubic - D 4.368 (801) - R.L 2.40 (801) 
Lithium ferritc - Li20-5Fc2{33 - 828.28 - Cubic - D 4.77 (X-ray) (450) (972) 
Lithium fluoride - LiF - 25.94 - Colorless - Cubic - D 2.639052* (46$) - MJ>. 847 (Sai) - 

T.P. 762, 812 (538) - B.P. 1681 (519) - R.L 1.30205721 (647) 
Lithium formate - LiHCO, - 51.95 - Colorless - Monoclinic - D 1.53 (X-ray) (56) - M.P. 

280 (931) 

Lttiiium pcrnnnate - LijO-GeOj - 13448 - Mboodime - D 3-53*^ (917) - M.P. 1939 (917) - 

R,I. p -, ra 1.73, g - (917) 
LiHuian geraanate - aLiJD*GeO, - 164^ - M.P. 1298 (917) 

Litililffli hydroxide - LiOH - 23.95 - Colorless - Tetragonal - D 146 (a6l) - M.P. 4$2 

(Sai) - D.T. 924 (760 mm.) (501) - R.L o 1464. c 1452 (261) 
Ltthitun hydroxide, hydrate - LiOH*H,0 - 41.96 - Monoclinic - D 1.51 (784) 
Lithium iron (III) fluoride - sUF'FcF, - igoj67 - Colorleat - Odiie - D MS (X<fay) 

(694) - RL 142 (732) 

Lithium iron (II) phosphate - LijO'2FeO'P20, (iNat. Triphylite) - 315.62 - Riiombic - 

D 3-55 (469) - R L p - m 1.702. g - (469) 
Lithium lanthanum silicate - Li,0*La,0««aSiO( - 475^ - Odorless - Hexagonal - RJL 

o i.«7o, e 1.843 (250) 
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Lhhium tnanganate, per- - LtMnO^ - 125.87 - D XoG"^ (208) - Dtcomporitfan betbit igo (aoS) 
Lithium manganese (II) phosphate - Li20-2MnO*p30g (Nat UtfaoghUtte) - Sl$JJ% - Shoai- 

h;c - D 3.5 (4*^) - R.I. p 1.676, m 1.679, 8 1-687 (469) 
Lithium mulybdate - LijO MoOj - 173-83 - Colorless - Trigocnl, Hexagonal - D aj66 

(X-ray) (348) (972) - M.P. 705 (S2i) 
lithium nitrate - Li NO, 68 95 - Colorkat - Tiigooal - D a,366«> (388) - MJ». asM (634) - 

R.I. 0 1.735, «^ I 435 (469) 
Lithium nitrate, in drate - LiN0,*3H,0 - ta$JOo - Prism or Needk - M.P. 29.88 (469) 
Lithium nitrite - LiNO, - 52.95 - Colorless - D 1.793 (i57) - M.P. 225 (157) - D.T. 200 (157) 
Lithium oxalate - LijCjO^ - 101.90 - Rhombic - D 2.i2i"-» (469) - R.I. p 1.465, m 1.53, 

g 1.696 (411) 

lithium oxide - Li^O - 29.88 - Cubic - D 9M3^ (^60) - H.P. 17DO (469) - B.P. XflOO 

(600111m.) (6136) - R.I. 1.644 (481) 
lillran oodde, per- - UjO, - 4^88 - D.T. 195 OTS) 

Lithium phosphate, meta- - Li.O'PjOj - 171.92 - Plate - D 2.461 (469) 
Lithium phosphate, ortho- - jLi^O'PjO, - ^i.6B - Rhombic - D a.S37" ' (469) - M.P. 837 
(469) 

l it'T'jin phosphate, liydrate - Li^O-PjOj '211,0 - 207.95 - D 2.461 (469) - M.P. > 100 (469) 
LiUutaa phosphate, hydrate - ,jLi,0*P,0g*24U,0 - 664.06 - Trigonal - D 1^45 (469) - 
If^. 100 (469) 

lithium selenide - LijSe - 92.84 - Reddish brown - D 2 01 (1124) 

lithium silicate - Li,0-SiO, - 89 94 - C:olorkM - Rhombic - D 2478" (89) - M.P. laoz 

(469) - R.I. o 1.591, e 1.611 (574) 
Lidiiaai silicate - LijO'SiC), (Glass) - 89.94 - Colorless - R.I. 1.557 (Quenched sample) (576) 
lifluum silicate - Li, O '251(52 - 170.00 - Colorles.s - Rhombic or Monoclinic - D 2454" (469) — 

M.P. 1033 (Incong.) (577) - T.P. 936 (577) - R-L P 1-547, m 1.550. g i-5S8 ( 574) 
Lithium iiUaie • Li,0'2SiO, (Glass) - 170.00 - Colorless - R.I. 1-535 (703) 
Lithium silicate - 2Li20 SiO, - 119-82 - Colorless - Rhombic - D 2.336** (89) - M.P. 1249 

(Incong.) (521) - R.I. p 1.602, m -, g 1.610 (574) 
Lithium silicate, fluo- - 2LiF'SiF^ - 155-94 - D 2.88 (348) 

Lithium silicate, fluo-, hydrate - 2LiF'SF^'2HjO - 19197 - Monoclinic - D 2.3 (469) 

Lithium sulfate - LijS(5^(I) - 109.94 - Colorless - Cubic - M.P. 857 (521) 

Lithium sulfate - Li2S04(II) - 109.94 - Colorless - Hexagonal or Rhombic 

lithium sulfate - Li2S04(III) - 109.94 - ColorleM - MoaocUnk - D Aaai (469) - T.P. 

S69 (397) - R.1. P m 1465, g - (469) 
Lithitim nd&tle, bi- - UHSO^ - I044>i - Colofietl - D AUQ" i4fiSi> 

Lithium sulfate, hydrate - Li,SO^'H.O - lS74i ~ Golorlest - Monoclinic - D m6 (469) - 
, R.I. p 1.460^ m 1.477, g 1.488 (469) 

I liiUnn toUide - Li,S - 45-94 - Colorlets or liglit chocolate - QAie - D xj66 (469) - M.P. 

I Lithium sulfide, per- - LigS, - 78.00 - Brownish yellow - M.P. 369 5 (780) 
I UfhHdn tdttiride - IJ,Te - 14149 - ColorleM - CiAic - D 3.24 ( 1 124) 

I ' im titanatc - Li^O-TiO^ - 109.78 - G.lorlcss - Cubic - D 3-4i8»» (568) - RJL SjO^ (568) 
I Lithium titanium fluoride - 2LiF'TiF. - 173.78 - M.P. 480 (339) 

lidiidm toQgstate - LijO-WOa - 261.80 - Colorless - Hexagonal, Trigonal - D 3.71 (X-ray) 
! (34») (972) - M.P. 712 (5-^1) 

Lithium tung^tate - LijO-2\V05 - 493-72 - Rhombic - M.P. 745 (643) - T.P. 687 (643) 
; Lithium tungsiate - Li,0'4W0, - 957.56 - Slight yellow - M.P. 800 (447) 

lithium zirconium silicate - 4Li,0*^rO,*5SiO, - 789148 - Slightly yellow - D 44)84 (918) - 
I MP. 1152(918) 

' Lutecium - Lu - 174.99 

Lutecium chloride - LuClg - 281.36 - D 3.98 (469) - M.P. 892 (493) 

I-'Jtecium oxtrh- Lu Oj - 397.98 - Cubic - D 9.42 (X-ray) (:io6) 

Lutecium sulfate, hydrate - Lu.(S04).'8H,0 - 782.29 - D 3^*" (4a3) 

Magncmnn - Mg - 34-33 - White - Hexagonal - D 1.74** (i5) - M.P. 659 (1068) - B.P. 
1107 (15) 

Magnesium aluminate - MgO'AlgO, (Spinel) - 142..26 - White - Cubic - D 3.578 (840) - 

UP. 21 J, (losa) - R.I. 1.7189 (840) 
Magnesium aluminate M?0- ALO3 (Glass) - 142.26 - Colorless - R.I. 1.67$ (319) 
Magnesium aluminate - MgO-sAl^O, - 244.20 - White - R.I. 1.7251 (840) 
IfagDciiiiin alnmiiate - UgO •3ALO. - 346.14 - White - Cubic - D iSa^* (133) - R.1. 1.7364 
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Magneiiiim alumlnite - lfgO*4Al,0, - 448^ " WUte - D sJtas (840) - RX 1.7384 (840) 

Magnesium aluminatc - ^fK0•sAI,08 - 550.02 - White - R.I. 1.7309 (840) 
Magnesium aluminum silicate - MgO* Al,0,*SiO, - 203^ - Colorless - Rhombic - M.P. 

< 1400 (Incong.) (233) - R.I. p -, m g 1.649 (233) 
Magnesium aluminum silicate - 2MgO-2AI,0, -55102(1) (Coi dl e fi te) - 584^88 - Olloriett - 

Rhombic - M.P. 1500 (8^) - R.L Mean i!527 (823) 
Magmshtm almniniini silicate - a]fgO*aAl20,-5Si02(II) (Cordierite) - 584.82 - Coiorku - 

Monoclinic - Transition to I > 950 (823) 
Magnesium aluminum silicate - 3MgO' Al,0,'3SiO, (Nat. Pyrope) - 403.08 - ColorlcM - 

Cubic - D 3.5 (469) - M.P. 1270 (1118) - R.I. 1.705 (Mineral, 1.74-1.76) (469) 
Magnesium aluminum silicate - 5MgO'6Al,0,*2Si02 ( Nat SapvUcin) - 933^ - Mooodinic - 

D 3-45 (469) - R.I. P T 70?. m 1.709, g 1.711 (469) 
Magnesium aluminum silicate, hydrate - 4MgO' Al20,'2Si02-5lLO (\at. Colerainitc) - 

473.42 - Hexagonal - D2.51 (469) - R.I. o 1.56, e - (4^>9) 
Magnesium aluminum silicate, hydrate - 5MrO' ALO,'3SiO,-4H.^O i Nat. LeudMenbcrgite) - 

555.78 - Monoclinic - D 2.7 (469) - R.l. p 1.585, m 1.580, g 1.596 (469) 
Masnesinm aluminum silicate, hydrate - 5MgO*A],0,'65iOs>4H,0 (Nat ZcbedMiite) •> 

735.96 - Rhomhic - D 2.19 (469) - R.I. p m I.52, g - (469) 
Magnesium arsenate, meU- - MgO'AsjO, - 27ai4 - D.T. SOO (379) 
Magneshim anouite, pyro- - 2M80* AsjOg ~ 3I<m6 - D 3.75 (189) - D.T. 900 (379) 

Magnesium arsenate, ortho- - 3MgO'As20j - 350.78 - D.T. imo (379) 
Magnesium borate - MgO'B^O, - 109.96 - Colorieas - D 2.6 (348) - M.P. 1191 (loii) - 

R.I. p 1.617, m g 1.661 (1011) 
Magnesium borate - MgO'BjOj (Glass) - 109.96 - Colorless - D 2.520 (3)81 
Magnesium borate - 2MgO*B,0, - - Colorless - M.P. 1381 (loii) - R.I. p 1.588^ 

m 1.659. g 1-673 (loii) 

Magnesium borate - 3MgO-B205 (Kotoite) - 190.60 - Colorlew - Rhombic - D AQQ (469) - 

M.P. 1400 (1011) - R.I. p 1.653. ni 1.654, g 1.675 (469) 
Magnesium borate, hydrate - MgO -6203 -31^20 (Nat Pinnoite) - 164.01 - Colorless - 

Tetragonal - D 2.30 ( 469) - R.I. o 1.5') 5, ( "1.575 (4^9) 
Magnesium borate, hydrate - MgO-2B .0, -9HgO - 341.74 - Colorless - Hexagonal - D 1.70 

(177) - R-I. P 1.442, m - g 1.485 (736) 
Magnesium borate, hydrate - MgO 3B,0,«7<SH20 - 394.36 - Gdoriess - D 1.86 (177) - 

R.I. p l.4'>3, m B 1.508 (736) 
Magnesium borate, hydrate - MgO*4B203'4H,0 (Nat. Patcrnoite) - 380.94 - Colorless - 

R.I. p i.soft m i.5a8, g 1.548 (45) 
Magnesium borate, hydrnto - aMgO'BjOg'HjO (Nat. Camscllite or ♦A^rhnrite) - x6&39 - 

Colorless - Rhombic - D 2.7 (469) - R.I. p 1.575, m 1.620, g 1.649 (469) 
Ifagmaiain borate, hydrate - 9MgO*^,0,- 13H2O (Nat Kumakovite) - 5*3.77 - Colorleti - 

Monoclinic - D i.R- ( ^'n) - D.T. 81-105 (350) - R I. p 1.489, m 1.510, g 1.525 (350) 
Magnesium borate, hydrate - 2MgO'3B203' isHjO (Indcrite) - 559.80 - Colorless - Rhom- 
bic - D 1.78 (77) - R.I. P m 1-488, g 1.504 (349) 
Magnesium borate, hydrate - loUgO'^fitO^'iHfi (Nat Saaibdyite) - 73S^i ' D 3 (469) - 

R.I. o 1.65, e 1.59 (469) 
Magnesitmi borate, fluo- - MgF2'2BFj - 197.96 - Trigonal - RJ. p -, m < 1.36, g - (469) 
Magnesium carbonate - MgCOj (Magnesite ) - 84.33 - CoIorlcM - Trigonal - D 3ili37 (469) - 

D.T. 408 (760 mm.) (520) - R.I. o 1.700, e 1.509 (469) 
Magnesium carbonate, hydrate - MgC03*3H20 (Nat. Nesquehonitc) - 138.38 - Colorless - 

Rhombic - D 1.850 (469) - D.T. 320 (in CO2) (677) R.I. p 1.495, m tSOi, g 1.526 (469) 
Magnesium carbonate, hydrate - MgCOj- 511,0 (Nat, Lansfocdite) - 1744I - MonocUiBC - 

D 1.73 (469) - R.I. P 1.456. m 1.468, g 1.507 (469) 
Magnesium chloride - MgCl.^ - 05-3 - Colorless - Hexagonal - D 9:395 (469) - M.P. 71a 

- B.P. 1418 (519) - R.I. o 1.67s, e 1.59 (469) 
Magnesium chromatc - MgO-CrC). - 140.33 - Orange - D.T. 536 (760 mm.) (887) 
lA^piesium chromite - MgO - 19^^ - Cireai - CoUe - D 4.394 (468) - M.P. 900O 

(51) - R.I. 2.08 (230) 

Ifagnesium cobalt oxide - MgO*(Ix>.0, - 2»6.2o - Cubic - D 4.96 (X-ray) (454) 

Uagwsitim cobalt (IV) ccxide - lfgO>C0O, - 131.96 - D 54)6 (469) 
Magnesium cotombate - 4MgO-Cb|Og - 497.10 - Gdorlcu br pale ydlow - Hexagonal • O 44 

(469) 



*See Agafooova and lakyol (3) 
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MagMsiani ferrite - MgO'Fe,0, - aooxx) - Purple brown to black - Cubic - D i^i (798) - 
M.P. ITS© (846) - !tl, a.39 (804) 

Magnesium fliuiridc - 

aa6o (876) - R.I. o 1.378, e 1.390 (469) 
Ifagneshm forrntte - Mg(HC02), - 114.36 - Colorless ~ Mooodtnic - D 1.75 (a6) 

Magnesium gallate - MgO-Ga^Oj - 227.76 - D 5.298 (X-ray) (402) 

Magnesium germanate - aMgO-GcO- - 185.24 - White - T.P. 1065 (489) 

Magnesium hydroxide - MgCOH), (Brucitc) - 58.34 - Colorless - Trigonal - D (469) - 

D.T. 415 (623) - R.I. o 1.559. e 1.580 (469) 
Magnesium lanthanate - MgO LUjO^ - 366.16 - M.P. 2030 (1049) 

Magnesium mtratc. hydrate - ^IgCNOg),' HjO (Nitromagnesite) - 166.35 - Colorless - R.I. 

p 1.344, m 1.506, g 1.506 (469) 
Mai^ium nitrate, hydrate - Mg(N0,),*3H,0 - 184^ - Colorless - Short prisms - D 2x06** 

(118) - M.P. 130.9 (265) 
liigaestmn nitrate, hydrate - lCff(NO,),*6IItO - as&43 -> Golorkst - Monodtnic " D 

dm - M P. 89.9 (265) 

Magnesium nitrate, hydrate - Mg(NO|)2*9H20 - 310^ - Colorless - Transition to 

lIg(NO,),-6H,0 at - 14.7 (a6«) 
Magnc.'iium oxide - -\f?0 (Periclasc) — 40<39 - Colorless, transparent - Cubic - D S-ST^I** 

(243) - M.P. 3800 (469} - B.P. 2825 (885) - R.I. 1.73789 (967) 
Magnesimn phosphate, meta- - MgO-PjO, (Nat Piimolte) - ifo.36 - Colorless - Tetraogo- 

nal - R.I. o T 51^5. (.■ 1.575 (102) 
Magnesium phosphate, pyro- - 2MgO'Pj05 - 222.68 - Colorless - Monodinic - D 3.os8*' 

(22) - M.P. 1383 (22) - R.I. p 1.602, m 1.604, g 1.615 (469) 
Magnesium phosphate* pyro* - aMgO'PgOg (Amoi^lioiis) - aaajdS - Colorless - D 0^98** 

(469) (22) 

^'fmium phosphate, ortho- - 3MgO • P^O, - 263.00 - Colorless - Rhombic - M.P. 1184 ( 1079) 
Ifagnesimil ^Whate, hydrate - 2MgO- P.Oj; -3^1.0 - 276.73 - Colorless - D 2.3261* (905) 
M^tnesiom phosphate, hydrate - 2MgO- p20j-7H20 (Nat. Newlieryite) - 348.79 - Color- 
less - Rliombic - D 2.10 (469) 4H,0 at 207 (964) - R.I. p 1.514, ra 1.518, g 1.533 (469) 

Magnesium phosphate, hydrate - aMgO-P20,-i5H20 (Nat. Phosphor4«esslerite) - 492.99- 
Colorless - Monoclinic - D xjas (909) - Debyd. 176 (363) - RX p m 1.485. g 
.i486 (309) 

M ag ne siu Bi pliospliale, hydrate - 3MgO'P,0,.»8H,0 (Nat. Bobierrite) - 407 1 3 - Colorless - 

Monoclinic - D 2 jt (469) 5H,0 at lao^ — 7H,0 at 300^ ^8H^0 at 400 (543) - 

R.I. p 1.510, m 1.520, g I.S43 (469) 

Maencnttm idioaiiiiate finoride - MgsPO^F (Nat Wagnerite) - itfa.6> - Mooodimc - D 3.xa 

(469) - T.P. 845 (1079) - R I- P I '^^0. m 1.570, K f.;69) 
Magnesium selenate, hydrate - MgSeO^ '6^1,0 - 275.38 - Colorless - Monodinic - D 1.928 

(469) - RJ. p 14856, ni 14892, g 149" (469) 
Magnesium selenide - MgSe - 103.28 - Red brown - Cubic - D 4.23 (416) - R.T. > 2.42 (384) 
Magnesium silicate - MgO'SiO, (Clinoenstatite) - 100.38 - Colorless - Jklonodinic - D 3.193 

(8) - M.P. 1562 (Incong.) (949) - R.I. p 1.651, m 1.654, g 1.660 (469) 
Magnesium silicate - MgO-SiO^ ( lin.statite) - 100.38 - Colorless - Rhombic - D 3.17$ (9) - 

Transition to Clinoenstatite at 1300, 1375 (220) - R.I. p 1.64, ra -, g I.65 (8l3) 
Magnesium silicate - MgO-SiOj (Protoenstatite) - T00.38 - Colorless - Tnuidtion to Enstatite 

at 970 (992) 

Hvgnesiinn silicate - MgO-SiO^ (M-Amphihok ) - 10038 - Colorless - Monodinic - D 3.87a 

(89) - Transition to Clinoenstatite 1150 (220) 
Magnesium ilu ate - MgO'SiOj ( R-Amphifaole) - 100.38 - Colorless - Rhombic - D 2.857 

(221) - Transition to M-.Amphibole 375-475, transition to Clinoenstatite 1150 (220) 
Magnesium silicate - MgO-SiCL (Glass) - 100^ - Colorless - D 2.757 (703) - R.1. 1.5801 (615) 
Magneaitun stlicate - aMgO'SiO, (Forsterite) - 14070 - Colorless - Rhombk - D $aa$ 

(3a) - M P. 1890 (1910 after temp, oorrection) (469) (949) - RJ. p i4359> n tJ^SfV* 

g 1.6668 (128) 

Magnesium stlicate, hydrate - aMgO^aSiO. MH^O (Nat. Pkrasepiolite) - sgaM - Rhombic - 

R.I. p -, m r.506, g - (469) 
Magnesium silicate, hydrate - 3MgO>2SiO,'2HgO (HomWendeasbest) - a77.11 - D a.68 

(651) - R.I. 1.595 (651) 
Magnesium silicate, hydrate - sMgO'aSiO, -211,0 (Nat Serpentiiie) - a77.11 - Rhombic - 

D a.s (469) - RJ. p m 1,54. g - (469) 
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Uagneihini silicate, hydrate - 3MgO -3Si02*2H,0 - 977.11 - RbooMe - D 9J6a (469) - KJ. 

p 1.490. m 1.502, g 1.511 (469) 
Magnesium silicate, hydrate - 4MgO-5SiO,-HjO (Talc) (Not 3 MgO-4SiO--HjO (264) - 

479.60 - Colorless - Monoclinic - D 2.83 (264) - R-I. p 1.539, n> S 1-589 (469) 
Magnesium silicate fluoride - 3MgO-SiO,*MgP, (Nat. No^ergite) - flosjoci - Bbanliic - 

R.I. p 1.563, m T.567. p t.5Q0 (616) 
Magnesium silicate fluoride - oMgO 'SSiOj • MgF, - 784.72 - R.I. p I.583, in I.590, g 1.598 (127) 
Magnesium silicate^ flno-k hydrate - MgSiF«*6il,0 - 37448 - ColorkM - Tsigonri - D VfU 

f .185 ) - R.I. o i.3439> c 1.3602 (469) 
Magnesium sulfate - MgSO^ - 120.38 - Colorless - Monoclinic - D 2.66 (469) - M.P. 1185 

(469) - R.L p I.S57, m -, g 1.582 (468) 
Magnesium sulfate, hydrate - MgS04-H20 ( Nat. Kieserite) - 13840 - Coloriett - MoHOdilUC - 

D 2.57 (469) - R.I. p 1.523, m 1.535,'g 1.580 (469) 
MagMtiain tal&te, hardrate ~ MgS04*2H,0 - 15641 - ColorkM - D a^a (996) - RJ. p n 

m M93, P - (S?n") 

Magnesium sulfate, hydrate - MgSO^ '411,0 - 19044 - Colorless - Monoclinic - R.L p 1490, 
m 1491, g 1497 («So) 

Magnesium sulfate, hydrate - MgSO^-sHsO - 21046 - ColorleiS - Tridildc - D (469) - 

Kl. p 1482^ m 1492, g 1493 (850) 
Magnetiimi ttdhite, hydrate - UgSO^'6Hfi - 22848 - Colorleis - Mooodinic - D 1.76 (469) - 

R.I. p 1.438, m 1.463, g 1.465 (850) 
Magnesium sulfate, hydrate - MgSO^ '711,0 (Stable form) (Epsomite) - 246.49 - Colorless - 

Rhombic - D 1.68 (469) 6HjO at no, — 7H2O at 350 (337) - R.I. p 143^, m I4S54, 

g 14609 (469) 

Magnesium sulfate, hydrate - MgSO^'/UsO (Unstable fonn) ~ 04649 - Colorlest - Mono- 
clinic - D 1.69 (834) 

Magnesium sulfide - MgS - 56^ - Ydlowiah gxaor - Cobic - D aiS (469) - >aooo (1000) - 

R.I. 2.271 (386) 

Magnesium telluride - MgTe - T5I-93 - Cubic - D 3.86 (1105) - R.I. >2.5i (^3.00) (384) 

Magnesium tin (IV) oxide - aMgO-SnO, - 231,34 - CaUc - D 4^ (733) 

Magnesium titanate - MgO-TiO, (Nat (Setldelite) - 153^ - Trigonal - D 3^ (469) - 

R.I. o 2.31, e 1.95 (469) 
Magnesimn titanate - MgO-aTiO, - 364.19 ^ M.P. 16B0 (1051) 

Magnesium titanate - 2MgO'TiOj - 192.64 - Cubic - D 3.52 (404) - M.P. 1840 (1051) 
Magnesium tungstate - MgO*W(5g - 2^204 - Yellowish white - Monoclinic - D 5.66 (137) 
M^nesitun drconate - MgO*ZrO, - 163^ - M.P. 2150 (>0S0) 

Manganese - Mn - 5493 - (xrayisfa while • Qibic - D 744** (iS) - M.P. 1354 (106B) - B.P. 

2151 (15) 

Manganese (II) alnminate - MnO-AlgO, (Manganspinel) - 172.87 - Amber > (jobic - D 4.13 

(469) - M.P. 1560 (Incong.) (405) - R.I. ~ 1.8 (1076) 
Manganese (II) aluminum silicate - Mn0*Al,0g-2Si0, (Mangaojustite) - 292.99 - MJP. 
1130 (343) 

Man^;aru M (III ahimimmi silicate - 3MjiO*AltO,*SiO, (Mangangddenite) - 3Q3J6 - M.P. 

"75 (343) 

Manganese (II) aluminum silicate - 3Mn0* Al,0,'3SiO, (Nat Spessartite> - 49491 - 

CtlWc- D 4.180 (469) - M P. 1200 (1118) - R.I. 1.800 '(1076) 
Manganese (II) arsenate - 3MnO - As,0, (Nat Annangite) - 443.61 - Trigonal - D 403 

(469) - R-1- o 2.01, e 1.99 (O17; 
Manganese (II) borate - 3MnO*3B,0, - 353^ - Tridioie • D 3^61 (469) - R.I. p I.617* 

in I 738, g 1.776 (469) 

Manganese (II) borate , fluo- - MnF,'2BF, - 228.57 - Trigonal - R.I. p m iJSft g - (227) 
Manganese (II) carbonate - MnCO, (Rhodochrosite) - 114.94 - Colorless or bnMm - 

Triponal - D 3.656 (71) - D.T. 369 (760 mm ) (.}6ol - T?.T o 1.817. e 1.507 (460) 
Manganese (II) chloride - MnQ, (Scacchite) - 125.84 - Reddish - Cubic - D 2.97725 (469) - 

M.P. 650 (469) - B.P. 1190 (469) 
Manganese (II) chromitc - MnO-CrjO, - 222.95 - Gray - Cubic - D 4.87 (469) 
Manganese (II) columbate - MnO-CbjOj - 336 75 - Rose red - Rhombic - D 4.94'* (675) 
Manganese (II) oofamifaate - 3MnO-5Cbj05 - 1541-89 - Dirty yellow - D 4.97" (675) 
Manganese (II) ferrite - MnO-Fe^O, (Nat. Jacobsite) - 33&6i - Black - Cubic - D 47$ 

(469) - M.P. 1570 (25) - R,I. 2.3 (617) 
Manganese (II) flootide - MnF. - 92.93 - Reddish - Tetragonal - D 3.89i» (91) - M.P. 

«S6 (469) 
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Manganese (III) fluoride - MnF, - 1 11.93 - D 3.54 (469) 
Manganese (II) formate - MnCHCO,), - 144-97 - D (4^9) 

^^ink;a^C'>e (II) nitrate, hydrate - Mn ( NO ,, •3H_,0 - 232.00 - ColnrV?? - M.P. 34.8 (469) 
Manganese (II) nitrate, hydrate - Mn(NO,),'0H2O - .^87 04 - Colorless - Monoclinic - 

D 1.82 (469) - M.P. 25.8 (469) 
Manganese (II) oxalate - MnCjO^ - 142.95 - D 2.43" (469) - D.T. 300 (in vacuum) (43) 
Maoganese (II) oxide - MnO (Manganowte) - 70.93 - Green - Cubic - D 5.40^' (86z) - 

U.P. 1785 (1079) - R.L 3.16 (469) 
Maneancse (II, III) oxide - MnO-Mn^Og (Hausmannite) ~ 228.79 - Browniail red - 

Tetragonal - O 4^16^ (594) - M.P. '1590 (1049) - R.I. o 246, e 2.15 (469) 
^— (HI) oxide - liii,0,(I) (Nat Bnranhe) - 157-86 - Browniih btoOc - Cubic - 

D 4^ (469) 1/3O at 940 (in air) (688) 

Manganese (III) oxide - ^^n,0,(II) - 157.86 - D 4802" (594) - Transition to I ^ (24D) 

Manganese (IV) oxide - MnOj - 8/193 - ^ 4-943 (594) 1/2O 530 (688) 

Manganese (IV) oxide - MnO, (Nat. Pyrolusitc) - 86.93 - Black - Rhombic - D 5.03 (469) 
Manganese (II) oxide, hydrate - MnO-H.O (Nat. Pyrochroite) - 88^ - ColorleM - Trigo- 
nal - D 3J58^» (469) - R-I. o 1.723, c 1.681 (469) 
Uwngmnt (III) oxkte, hydrate - Mn,0,*H,0 (Nat. Manganite) - 175^ - Black - Rhom- 
bic - D 4.3 (617) - R.I. p 2.24, m 2.24, g 2.53 (AH Li Hnc> (617) 
Manganese (II) phosphate - 2Mn0-P,0g - 263.90 - Colorless - Monoclinic - D 3.707'' (469) - 

ILP. 1 196 (22) - RJ. p 1.695. m 1.704, ff t.7to (as) 
Uuganesc ( 11 ) phosphate, hydrate - 3MnO- P205-3H,0 (Nat Reddingite) - 40&88 - Rhom- 

Wc - D 3.1 (469) - R.I. p 1.651, m 1.656, K ^-^^3 (A^'O'^ 
Manganese (II) phosphate, hydrate - sMnO'-iPjOsMH/J (Nat Palaite) - 710-79 - Flesh 

colored - Monoclinic - D 3.17 (469) - R.I. p 1.652. m 1.656, g 1.660 (469) 
Manganese (II) phosphate, hydrate - 5MnO-2P,,0. • 5ILO (Nat. HurcatlLNe) - 7a&8l - 

Monoclinic - D 3.18 (469) - R.I. p 1.647, «" i '^54, g 1660 (469) 
Manganese (II) selenate, hydrate - MnO -SeO, '21120 - 233.92 - Rhombic - D 2.949 (469) 
Manganese (II) adciatc* Iqrdnrte - MnO*SeO,-5H,0 - 967^ - Pftlc fed • Trigoaal - D a;334 
(469) 

Umgrnnf (11) sdenide - IfoSe - 133.89 - Gny - Cubic - D 5.59^" (469) 

Manganese (IV) sclenide - MnSe^, - 212.85 - Cubic - D 5.32 (X-ray) (258) (972) 
Manganese (II) silicate - MnO-SiO: (Rhodonite) ~ 130.99 - Pink - TricUnic - D 3.707" 

(89) - M.P. 1274 (521) - R-I. P i-733. ni -, g 1.739 (1075) 
MangUKse (II) silicate - MnO'SiO, (Glass) - 130.99 - D 3.48 (1075) - R I i 7oo (1075) 
Manganese (II) silicate - aMnO'SiO^ (Tephroite) - 191.05 - Flesh red - Rhombic - D 4M>5 

(1007) - M.P. 1340 (Incong.) (1072) - R,I. p 1.7720, m 1.8038, g 1.8143 (3^5) 
Manganese (II, III) silicate ~ MnO-3Mnj03- SiOj - 604.57 - Tetragonal - D 4.78 (469) 
Manganese (II) silicate, hydrate - 8MnO*7SiOj-5H„0 (Nat. Bcmottile) - I077.94 - Rhom- 
bic - D 2,90 (469) - R.L p 1.602, m 1.632, g 1.632 (469) 
Ming^iMn (II) tilictle^ llao-, Hjdnte - MnF,-SiF«-6H20 - 305.09 - Hextgonal - VhAt - 

D 1.904^8 (469) - R.I. o 1.357. e 1.374 (1075) 
Manganese (U) sulfate - MnSO^ - I5a99 - Colorless reddish - D 3.i8i>« (696) - M.P. 700 
(469) 

Manganese (III) sulfate - Uii|(S04), - J9&04 - Brown, green - Hexagonal - D 3^24** (53) - 

D.T. 320 (234) 

Manganese (II) sulfate, hydrate - MnbOj-iljO (S/inikitc) - 169.01 - Pale pink - Mono- 
clinic - D z874a» (696) - R.I. p 1.562, m 1.595, g 1.632 (469) 

Manganese (II) sulfate, hydrate - MnS0^-2H .f) - 187.02 - D 2.526 (469) 

Manganese (II) sulfate, hydrate - MnSO^ -31120 - 205.04 - D 2.^56 (469) 

Manganese (II) sulfate, hydrate - MiiS0««4H«0 - esiSjOS - Pile red - Monodfade - D ajan** 
- R.I. p 1.508, m 1.518, g 1.522 (1075) 

Manganese (II) sulfate, hydrate - MnSO^ -51120 - 241.07 - Pale pink - TricUnic - D 2.046** 
(696) - M.P. 54 (675) - P 1-495, m 1.508, g 1.514 (1075) 

ICaaganese (11) sulfide - MnS (Alabandite) - 86.99 - Red, green - Cubic - D 5.99» (18) - 
M.P. 1530 (343) - R-I- 2-70 (Li line) (469) 

Manganese (IV) sulfide - MnS, (Hauerite) - 1 19.05 - Reddish brown - Cubic - D 3.465 (96) - 
RX 2.69 (Li line) (469) 

Manganese HI) tantalate - MnO*Ta,Og - 5»<69 - Black - Rhombic - D 7'0|3 (469) - RJ. 
p 2.22, m 2.25, g 2J19 (469) 
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Ifangamse (IV) tdluride - IfnTe, -> $10.1$ - D«ric gncn - Cubic - D d.11 (X-r»j) (aSB) 

(972) 

Manganese (II) titanate - MnO'TiO, (Pyrophanite) - 150.83 - Yellow - Trigonal - D 4.54 

(469) - M.P. 1360 (Incoog.) (369) - R.I. o 2481, e aato (469) 
Manganese (II) titanate > aMnO'TiO, - aai^ - Cnfaic - D 4^ (X-rajr) (453) - M.P. X45S 

(369) 

Manganese (II) tungstote - MnO'WO, (Nat Hueboeritc) - 30-2.85 - Brownish red - Mono- 
dink - D 7^ (469) - RJ. p a.17, m 2.22, g 2.33 (469) 
Mercury - Hg - 20061 - SilvcfT Uvwl - D 13.55^ (15) - ^-P* —31^7 (X4) (i<»6) - Bi>. 

356.57 (14) 

Mercnry (I) chloride - Hg,C3, (Calomel) - 47214 - Colorless or ydlowyh - Tetragonal - 
n 7-iS" (469) - M.P. 525 (546) - B.P. 383.7 (469) - R.I. o 1.9733. e 2.6559 (469) 

Mercury (II) chloride - HgCL - 271.52 - Colorless - Rhombic - D 544«» (469) - M.P. 277 
(469) - B.P. 304 (469) - K-I. P m t4si». g (4fi9> 

Mercury (I) fluoride - Hg,P, - 439^ - yellow - CnUe - D a699^ (91) - MJ». 570 
(469) 

Mercury (II) fluoride - HgFj - 238.61 - Colorless - Cubic - D 9.073^^ (gi) - M.P. 645 

(469) - B.P. 650 (469) 
Mercury (I) oxide HgjO - 417.22 - Brownish black - D 98 (A^>*.)) - L) T. 100 (469) 
2iercury {II) oxide - HgO - 216.61 - Red and yellow - Rhmnbic - D red ii.lft yellow 11.24 

(637) - D.T. 100 (469) - R I p 2.37. m 2.50, g 2.f>5 ( All for Li line) (469) 
Mercury (I) sclcnide - H^.Sc - 480.18 - Violet - Cubic D 8.877 (675) 
Mercury (II) selenide - HgSc - 279.57 ~ Gray - Plates - D 8.266 (X-ray) (1103) 
Mercnry (I) selenite - HgjO SeO, - 526.18 - D.T. 180 (469) 
Mercury (I) selenite - 3Hg20-4Se02 - 1695 5" ^ O 7-350" (675) 
Mercury (I) sulfate - Ug.SO^ - 497.28 - Colorless - Monodinic - D 7.56 (469) 
Mercury (U) nilfite-HgSO« -996^ - Colorless - Rhombk - D 647 (469) - M.P. 850 (Sn) 
Mercury (II) sulfide - HgS (I) (Mctacumabarite) - 232.67 - Black - Hexagonal - D 7.69 

(842) - M.P. I4S0 (120 atm.) (looi) - S.P. 580 (469) - R.I. o 2.58, e a.82 (6710A) (6) 
Mercury (II) sulfide - HgS(II) (Cimabar) - 232.67 > Red - Hexagonal - D 8.15 (842) - 

Transition to I 386 (523) (842) - R.I. o 2.85, c 3.20 (6710A) (683) 
Molybdenum - Mo - 95415 - Silvery white - Cvinc - D ia2*« (15) - M.P. 2625 (14) (1026) - 

B.P. 4804 (15) 

Molybdenum (III) chloride - MoG, - aoa^ - Brownish red - Needle - D 3.S78" (78) 
Molybdenum (V) chloride - MoClj - 273 24 - Dark green - Iodine-like crystals - D 2.9a8w 

(78) - M.P. 194 (469) - B.P. 268 (469) 
Molybdenum (VI) fluoride > MoF« - a09i9S - Colorless - D (87S) - M-P- 17 (469) - 

B.P. 36 (519) 

Molybdetiura (VI) fluoride oxide - MoF.O - 187.95 - Colorless - D 3.001 (469) - M.P. 98 
(469) - B.P. 180 (469) 

Molybdenum (VI) fluoride oxide - MoF,0, " x65«S - Colorlcss - Radiated ciyatal - D 3^ 

(469) - S.P. 270 (469) 
Molybdenum (IV) oxide - MoO, - 127.95 - Brown - Tetragonal - D 64 (69) (348) 
Molybdenum ( VI ) oxide - MoO, - 143 05 - Colorless with Uuish shade • Rhombic - D 4.692*^ 

(457) - M.P. 795 (469) - B.P. 1151 (51Q) 
Molybdenum (VI) oxide, hydr.ite - MoOg H.O - 161.07 - Colorless - Hexagonal - D.T. il5 
(469) 

Molybdenum (VI) oxide, hydrate - MoO,*2H,0 - 179^08 - Colorless - Monodinic - D 

(469) 2H,0 at 200 (348) 

Mblybdcmmi (UI) phosphate - Uo,0,'3P:,0^ - 666.09 - YeUow - D 3^ (469) 

Molybdenum (III) sulfide - MojS, - 288.08 - Steel gray - Xcedle - D 5.9 (469) 
Molybdenum (IV) sulfide - MoS, (Molybdenite) - 160.07 - Bluish lead-gray - Hexagonal - 

D 4A>i« (469) - M.P. 1185 (469) - S.P. 450 (507) - R.I. 4^ (6000A) (1023) 
Neodymium - Nd - 144.27 - Hexagonal - D 7.05*0 (15) - M.P. 840 (14) (1026) 
Neodymium chloride - NdCl, - 250.64 - Wine red - Prism - D 4.17 (540) - MJ*. 761 (540) 

B.P. > 1000 (1034) 

Neod>'miuni fluoride - NdF, - 201.27 - Pale lilac - Hexagonal - D 6^ (X-nqr) (751) 

Neodymium gcrmanate - Nd^Oj-GeOj - 441.14 - Rhombic (342) 

Neodymium molybdate - Nd,0,'3MoO, - 76849 - Violet - Tetragonal - D 5.14 (469) - M.P. 
1176 (469) - R.L o ajoa99b e Sjoail (STOoA) (1109) 
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Neodjiniiim nitrate, hydnrte - Nd(N03)s-6H,0 - 43«39 - Violet - Platet - M.P. 67.S 

(Incong.) - T.P. 22 (312) 
Keodytnium oxide - NdjO, - 336.54 - Bluish violet - Trigonal, rhombic - D 7w^ (469) 
Neodymium selenide - NdjSe, - 525.42 - Violet black - D 6.67 (551) 
Neodyminm silkate - NdjOg'SiO, - 396.60 - Violet (960) - Hexagonal (341) 
Netxlymium silicate - Xd^Oj-aSiO^ - 456.66 - Monoclinic (341) - M.P. Incong. (341) 
Neodymmin sulfate, hydrate - Nd,(S04)g*8H20 - 820.85 - Rose red - Monoclinic - D 2.856-" 

(423) - R.I. p 1.5413. m 1.5505. g 1.5621 (469) 
Neodymium sulfide - Nd^S, - 38473 - Gnenub yellow - D 5^** (553) _ M.P. aaoo (is 

vacuum) (793) 

Nkkd - Ni - 58.69 - White - Cubic - D 8.9««> (iS) - M.P. 1455 (i4) (ioa6) - B.P. 2900 (15) 
Nickel (II) aluminate - NtO-AltO, - iT^ufiS - Blve • CaUe - D 445 (490) - M.P. JO90 

(1052) - R.I. 1375 (330) 

Nickd (11) mnate - 3NiO*As.O, (Ntt XanthiiMile) - 4S3J89 - YdW - D 4^ (469) 
Nkkd (II) borate, floo- - NiF|*3BF, - - Piaidarlioinbic •> R.L p>i^, m 

g<1.50 (227) 

Nklcd (II) ctriMMrte - NiCO. - 118.70- DT. 3aS (Maic rale) (956) 

Nickel (II) c1i1 ride - NiCH, - la^JBo - Yellow - pKudocnbtc - D 3.52 (74) ~ 1I.P. looi 

(280 > - S.P. 987 (S19) 

Nidcel (II) diromite - NiO'CrjO, - 226.71 - Dark green - Cubic - D 5.16 (230) - R.I. 

2.29 (Li line) (230) 

Nickel (II) ferrite - NiO-Fe,0, - 43447 - Reddish violet - Cubic - D 5^ (230) - M.P. 

1660 (25) - R.I. 2.69 (230) 
Nickel (II) fluoride - NiF^ - 96.69 - Yellowish green - Tetragonal - D 4.60" (91) 
Nickel (II) nitrate, hydrate - Ni(NO,)|'6HaO - 29089 - Emerald green - MooocUnic - 

D 2.05 (469) 2HjO at 54.0 (934) 

Nickel (II) oxalate - NiC,0^ - 146.71 - D 2.235 (469) 

Nickel (II) oxide - NiO (Bunsenite) - 74^ *- Green > CnUc - D 6y8 (107$) - lif.P. I95S 

(1053) - R I- 2-37 (Li-Line) (T075) 

Nickel (III) oxide - Ni,Oj - 1^5 3^ - I!lack- D 483 (4<9) 

Nickel (II) oxide, hydrate - NiO-HjO - 92.71 - Green - D 4.09 (X-ray) (723) 

Nickel (II, III) oxide, hydrate - Ni,0.'2H-0 - 276.10 - D 34i2»« (469) 

Nkfal (II) adenate^ hgrdrate - HiO'StO^»€n^O - 309.75 - Tetragonal - D 0.31 (469) - R.L 

0 1.5393. c 1.5125 (469) 
Nickel (II) selenide - NiSe - 137.65 - Gray or silver white - Hexagonal - D 8.46 (469) 
Midee! (IV) selenide - NiSe, - 316.61 - Cii1»ic - D 6j69 (X-^) (509) 
Nickel (II) silicate - aXiO'SiO., - 20044 - T.ipht preen - Rhombic - D 4.92 (X-ray) (986) 
Nickel (II) silicate, hydrate - 3NiO'2SiO.«2H,Q (Nat Bastite) - 38022 - Monoclinic - 

RXp-,m 1.682. g- (24) 
NKkd (IV) silicate, hydrate - ^NiOj-.iSiO.-aH.O (Nat. Connarite) - 365.59 - Ydlowisb 

green - Hexagonal - D 2.5 (617) - R.I.'o 1.59. c 1.56 (617) 
NidKl (II) silicate, fluo-, hydrate - NiF,-SiF«-6HjO - 308.85 - Apple green - Trigonal - 

D 2.13 (469) - R.I. o 1.3910, e M066 (469) 
Nickel (II) sulfate- NiSO^ - 154.75 - YeUowish green - CuUc - D 3.543'' (696) - D.T. 848 

(760 mm.) (1080) 

Nidwl (n) sutfattf; hydrate - NIS04'H,0 > 173.78 - Gnea - D 3.88s*" (696) - - H,0 at 

250 (222) 

Kidcd (II) suhatc, hydrate - NiSO^'6HjO(l) - 262.85 - Green - Monoclinic - Transition 

to NiSOf'HjO at 200 (22) 
Nickd (II) sulfate, hydrate - NiSO,.6HjO(II) - 262,85 - Blue - TetrafOOal > D 2.07 

(469) - Transition to I 53.3 (59) - R.I. o 1.51 1, e 1^87 (469) 
Nidcel (11) tnlfate, hydrate - NiSO«-7H,0 (Uorenorite) - 380^6 - Green - Rhombic and 

monoclinic - D 1.976 (696) - Transition to NiS04*6H,0(II) at 31.5 (59) - R.L p 

M693. m i.48»3t g 1-4923 (107s) 
Nidcel (I) sulfide - Ni,S - 149-44 - Yeflow - D 5^66 (67s) - M.P. 64S (sai) 
Nickel (I. II) sulfide - Ni3S.. - 240.ro - M.P. 79© - T.P. 545 (308) 

Nickel (II) sulfide - NiS (Millerite) - 9075 - Yellow - Trigonal - D 5J5 (iQ74) - M.P. 

797 (in Nj) (469) - T.P. 400 (93) 
Nickel (II. Ill) sulfide - Ni,S« - 304.31 - Cubic - D 47 (469) 
Nickel (IV) Miir„1e - iXiSj - 122.81 - Cubic - D 4.39 (93) 

Nickel (II) titiiiuic - NiO-TiO, - 154.59 - Canary yellow - Rhombohedral - D 5.08 (986) 
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Nickel (II) tungstate - NiO*WO, - 30&6i - Brown > Rhombic (469) 

NhroRcn - N (NJ - 14.008 - Colorless gas - M.P. — 210.0 (14) (1036) - B.P. — 195 8 (lO 
Nitrogen (III) Huaride - NF, - 71.01 - Colorless gas - M.P. — ao8^ - T.P. —219 (884) - 
B.P. — ia|M> «S8o) 

Nitrogen (V) oxide - N,0| > ioBjU - Cotorfett - Rhombic - D &QS (348) - ILP. 30 (469) - 

S.P. 32.5 (ai4) 

Nitrogen (V) ndfide - N^Sg - 188^ - Deep red - lodine-IilK crystslt - D 1.901*' (675) - ICP. 
lo-ii (675) 

Onnium - Os - 190.2 - Bluish white - Hexagonal - D aa^»* (15) - M.P. 2700 (14) (ioa6) - 

B.P. S604 (rs) 

Osmium (VI) fluoride - OsF, - 304^- Green - ItP. 50-120 (348) - B.P. 203 (469) 
Oimitmi (VIII) nuoride - OtF, - 34UO - Yellow - Needk - D 274*'' (4i») - MJ>. 344 

(469) - B.P. 47.5 (519) 
Osmittm (IV) oxide - OsO, - 2Xkao - Brown - CnUc or heanfooal - D it^S^ (590) 
Osmium (VIII) oxide - OsO, - 254.20 - Yellow - Mooodinic - D 4^1 (469) - MJP. 56 

(Sai) - B.P. 130 (519) - R.I. 1.56 (45°) (469) 
Osnitmi (VIII) oxide - OtO^ - 254.20 - Colorless - Monoc&nic - D 4-95*^ (59o) - M.P. 4a 

(521) - B.P. 130 (519) 
Osmium (IV) sulfide - OsS, - 254.32 - Dark bluish gray - Cubic - D 9.475 (673) 
Oxygen - O (O,) - 16.0000 - Colorless gas - M.P. — ai&8 (14) (ioa6) - B.P. — 182.963 (15) 
Palladium - Pd - 106.7 - Steel white - Cubic - D iax>» (t$) - M.P. 1554 (14) (xoa6) - B.P. 

3080 (15) 

Palladium (II) chloride - PdClj - 177.61 - Rose red - Rhombic, cubic - D 4.001** (54J - M.P. 
500 (469) 

Palladium (II) fluoride - PdF^ - 144.70 - Brown - Tetragonal - D 5.82 (X-rajf) (874) 

Palladium (III) fluoride - PdF, - 163.70 - Black - Rhombic - D 5.06 (874) 

Palladitnn (II) oxide - PdO •> ua.70 - Blade green - Tetragonal - D 8.70^ ({I3B) - D.T. 9/7 

(469) 

Palladium (II) selenide - PdSe - 185.66 - M.P. < 960 (469) 

Palladiwn (II) sulfide - PdS - 138.76 - Black - Tetragonal - D 6.69 (X-ray) (318) - M.P. 

070 (loifio) 

Palladium (IV) sulfide - PdS, - 170.82 - Dark brown - D 4.833" (86) 

Phosphorus - P (Yellow) - 30.98 - Yellow - Cubic - D i.8a» (15) - M.P. 44.1 (14) (1026) - 

B.P. a8o (is) - R I. 2.1 17 (1075) 
Phosphorus - P (Red) - 30.98 - Red - Monodinic - D 2J0 (609) - MJ». 590 (43 atm.) (14) 

(1026) - B.P. 725 (463) 
Phosphorus - P (Violet) - 30.98 - Violet - D 2.1020 (471) - S.P. 417 (519) 
Phosphorus - P (Black) - 30.98 - Black - Graphite like - D a^o (471) - Transition to red 

P 550 (463) - S.P. 453 (519) 
Phosphoms, Adds - See phosphorus oxide, hy dr ate 

Phosphorus (III) chloride - PCI, - 137.3S - Colorless liquid - D i.574»» (Liquid") (469) 

2.015-"* (Solid) (9a) - M P —92 (8i) - B.P. 76 (762 nun.) (92) - R.I. 1.516'* (469) 
Phosphorus (V) ddoride - PCi^ - 208.27 - Colorless - Tetragonal - D 3.114'^ (92) - ILP. 

163 (Closed tube) (971) - B.P. 162 (469) 
Phosphorus (V) chloride oxide - POQ, - 153-35 - Colorlws liquid - D 1.675 (Liquid) (469) 

2.066-T" (Solid) (92) - MJ*. 1.25 (469) - B.P. 108 (92) - R.L i46o»» (469) 
Phosphorus (III) fluoride - PF, - 87^98 - Cdorless gas - M.P. — 151.5 (981) - B.P. — 101.8' 

(981) 

Phospliorus (V) fluoride - PF^ - 125.98 - Colorless gas - M.P. —83 (469) - B.P. —75 (469) 
Phosphorus (V) fluoride oxide - PF,0 -> 103418 - Colorless gas - M.P. —39.1 (^ nm.) 

(981) - B.P. -397 (981) 
Phosphorus (III) oxide - P^O, - 219.93 - Colorless - Monodinic - D 2.135^^ (469) - MJ*. 

23^ (521) - B.P. 173 (S«9) - R.I. 1.540a (^75) 
Phosphorus (III. V) oxide - P^O^- P,0,o - 503^ - Colorless - Rhombic - D a.537** (469) - 

M.P. > 100 (469) - S.P. ~ 180 (469) 
Phosphorus (V) oxide - p40io(I) - 283.92 - Colorless - Rhombic - D 2.28420 (346) - M.P. 

569 (S2I) - B.P. 591 (519) 
Phosphorus (V) oxide - P,0),,fII) - 283 02 - Colorless - Monodinic or tridintc - D 2430" 

(167) - S.P. 358.9 (951) - K.i. 1470-1.485 (167) 
Fbosphoms (V) oxide - P«0„ (Amorphous) - ^9a - ColorleM - D 2U9i« (idz) 
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Pliosphorus (V) odde - PgO, <GlaM) - 14146 - Goloricn • D aysff" (167) - ILL 

(569) 

Pbospbonis oxide - P.O, - 173.96 - Dark violet - D.T. 130 (898) 

P to glion tt cm) oadde. hyibate - P,0,-3H,0 - t64jOO - Cdorlett - D 1.651*^ (469) - 

M P. 73.6 (469) 

Phosphorus (V) oxide, hydrate - P.Oj-H .O (Glass) - 159.98 - Colorless - D 3.176-" (80) 
Pho i phor M (V) oxide, hHrate - T^O^-mfi - 17799 - ColorlcM - Needle - lf.P.>6t 

(67s) - R.I. 1.3433 (^-5 ) 
Phosphorus (V) oxide, hydrate - P.Os'SH.O - 196x10 - Colorless - Rhombic - D iJS&4^* 

(469) - M.P. 42 35 (609) - B.P. laa (^5) 
Phosphorus (V) oxide, hydrate - PjOj^HjO - 214.02 - Colorless - ^f.P. 29.32 (857) 
Fbosphonis (V) oxide. byinXt - 3P|0,*3U,0 - 337-97 " Colorless - D (819) - MJ>. 

34 (819) 

Phosphorus (III) sulfide - P^S, - 3ida8 - Yellowish white - M.P. 290 (469) - B.P. 490 (469) 
Phosphorus (\n sulfide - P^S,„ - 444 5^ - YeUow - Cubic - D 2Jo6a (355) - M.P. 276 (469) - 

B.P. 514 (409) -R.I.> 1.8 (355) 
Phosphorus (V) sulfide oxide - PfS/), - X4ai4 - Yelloiritli white - Adodar - M.P. 300 

(469) 

Phosphorus (V) sulfide oxide - P^S^Og - 348.16 - Colorless - Tetragcmal - M.P. 102 (469) - 
B P. 295 (4S9) 

Platinum - Pt - 195^3 - Tin white - Cubic - D ai^S^ (15) - M.P. 1773*5 (i4) i^oa6) - B.P. 
4390 (15) 

Ftathnm (11) diloride - PtO, - 966.14 - Olive sraen - D 6jos4^ (549) - D.T. 576 (599) - 

R.I. 1.98 (610) 

Platnnm (IV) chloride - PtCl^ - 337.06 - Grayish brown - D 4.3032^ (542) 
PhdiiaBi (IV) oxide - PtO, - aa7^ - Blade -Dioa (609) 

Fhtinum (IV) phosphate - PtO,-P,0, - 369^ - Pale greeniib ydkiw - D 4W (469) - 

D.T. > 600 (469) 
Pteimnn (IV) lelenide - PtSe, - 353 15 - Gray - D 765 (469) 
Pladnum (VI) selenide - PtSe, - 43.2.1 1 - Black - D 7.15 (469) 
Platinum (II) sulfide - PtS - 227.29 - Gray - D 10.1" (82) 
Platinum (IV) sulfide - PtS, - 259 35 - Gray - Trigonal - D 7-66 (82) 
Polonium - Po - ^ 210 - Monoclinic - D 9.24 (X-ray) (855) - M.P. 600 (14) (1026) 
Potassium - K - 30 or/) - Silvery - Cubic - D 0.86» (15) - M P. 63 (14) (1026) - B.P. 774 (15) 
Potassium aiuminalc - K^.O-Al^O, - 196.13 - Colorless - Cubic - M.P. > 1650 (144) - R.I. 

1.603 (144) 

Potassium aluminatr - K20-J2.M.03 (Miscalled "Bcta-Alumina") (838) - 1317^17 - Color- 
less - Hexagonal - D 3-3/0 (838) - D.T. 1650 (838) - R.I. o 1,670, e 1.639 (W 

Potassium aluminate borate - Kp-2Al,03*3B,Og (Nat Rhodisite) - 507-00 - CdorlCM - 
Cubic - D 3.4 (469) - R.I. 1.69 (469) 

Potassium alominate fluoride - 2KF'A1F, - 300.17 - Rhombic and monoclinic - R.I. > 1.34, 
< 1445 (1013) 

Potassium alominate flooride - 3KF* AlF, - asflJ7 - Cdorlesi - M.P. 1025 - T.P. 300 (^) 

(469) 

Polatiittii altnntnate piwcirfiate - K,0«Al,03*2P,Os - 48oL2t *- Cotoleu - Monodiiiie - 

D 2.8 (756) 

Potassium aluminate phosphate - 3K,0*2Al,04*3p20g - 912.57 - CoUnrless - Monoclinic - 
D 2.320 (756) 

Potassium aluminate silicate - K.^O* AljOj-SiOj - 256.19 - Colorless - Cubic - R.I. 1,540 (120) 
Potassium aluminate silicate - K^O-AljOj '2510,(1) (Kaliophilite) - 316415 - Cioiorlcss - 

Rhombic - M.P. 1800 (120) - R.I. p 1.528, m I.S35. g 1-536 (120) 
fiffit aluminate silicate - KjO- Al20,-2Si02(II) (Kaliophilite) - 316.25 - Colorless - 

Hexagonal - D 2.6 (469) - Transition to I 15=0 (469) - R.I. o 1.532, e 1.527 ( t2o) 
Potassium aluminate silicate - K.,0' Al203-2SiO, (Glass) - 316.25 - Colorless - R.I. i S08 

(120) 

Potassium aluminate silicate - KjO- Al^O^MSiO^CI) (Leucite) - 43647 - Colorless - Cubic - 
D 247 (469) - M.P. 1686 (125) - R.I. 1.508 (125) 

PatMnum alnmiiiate silicate- K,0*Al,0,>4SiO,(n) (Leodte) - 436137 - Colorless - Tetrago- 
nal - D 2.507 (715) - Transition to I 620 (675) - R.I. p 1.508, m 1.508. g 1.500 (120) 

Potsssttan aluminate silicate - K,0« AlgO,*4SiO, (Glass) - 436.37 - Colorless - D 244 (960) - 
KX L490 (120) 
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potassium aluminate silicate - K^O • Al ,0 , ■ 6SiOj (Orthoclase) - 556.40 - Colorless - Mono 
dinic - D 2.56 (469) - M.P. I170 (Incong.) (469) - R.I. p 1.518. m 1.524, g 1.526 (469) 

PotasMtm alttminate tiUcate - KLiO'AlsQg'dSiO, (Mierocline) - 55649 - Colorless - Tri- 
clinic - D 2.56 (469) - M.P. 1150 (469) - R.I. p 1.522. m 1.526, g 1.530 (469) 

Potassium aluminate silicate - K,0*Al,0,*6SiO, (Nat Adiilar) - 55649 - D XS75 (436) - 
M.P. 1145 (716) 

Potassium aluminate silicate - K,©* AljOj-OSiO, (Glass) - 55649 - Colorless - D a.370 (236) 
Potassium aluminate silicate, hydrate - K20-3Al,0,'6SiOj-2H.O (Nat. Muscovite) - 
796.40 - Colorless - MonocHnic - D 2.9 (469) - R.I. p 1.561, m 1.59O, g I.594 (469) 

Potassium alumii uti. sulfate - K2S04*A],(SO«), - $16.37 " Colorleu - Hexagonal - D 975"* 

(899) - D.T. ri8 (588) - R.I. o 1.545. e 1.533 (io75) 
Potassium aluminum sulfate hydroxide - K^SO^- Al2(S04),*4Al(OH)g (Alunite) - 82849 • 

Galorlen - TtrigoDal - D 9J6o (469) - T^l- o 1.572. e 1.59a (469) 
Potassium aluminum sulfate, hydrate - K,SO^-.Mj(S04)g*a4H,0 (Alttn) - 94876 - G)lor- 

less - Cubic - D 1.74 (588) - Rd. 14562 (1066) 
PMasiiitm almuinim adfiiti^ lordrate - K,^ (Kaltnite) - 948.76 - Cblor* 

less - Hexagonal - D 1,7$ (469) - R.I. o 1.456, e 1.429 ( 1075") 
Potassium aluminum sulfate, l^rate - K^SO^* A1,(S04),'24H,0 - 94876 - Colorless - 

Monodinic - R.I. p 1430, m 1452, r 1458 (469) 
Potassium antimonate. fluo- - KF-SbF, - 374^6 - Rhombic - D 3.84" (613) - D.T. 4$ 

(613) - R.I. p - m 1.362, g - (613) 
Potassium arsenate, hydrate - ICD'As^Os'-'H^O - 3^*0 «4 - Colorless - Tetragonal - D 2.867 

(469) - ItP. a88 (469) - R.l. o 1.567, e 1.518 (469) 
Potassium ban'um carbonate - K^COj-BaCO, - 335 57 - M.P. 800 (469) 
Potassium barium phosphate - K50*2BaO' PoOjCI) - 542.85 - Colorless - Tetragonal - 

D 4.34 (544) (972) 

Potassium barium phosphate - K|0*aBaO'PgO,(II) - 542.85 - Colo f ieis - Rbombic - D 34)7 

(X-ray) (544) (972) 

Potassium beryllium fluoride - 2KF • BeF^ - 163.22 - Coloriess - Rhombic - M.P. Red heat (348) 
Potassium beryllium ailicate - K,0-3BeO<4StO, - 409149 - Cubic - D jL53i (aao) - R.L 

1.523 (320) 

PMaasium beryllium silicate - 2K20*3BcO<6SiO, (Glan) - 6a3A> - Cbtorleas - D 3478 

(60^,^ .. R.I. T.520t (606) 

Potassium borate - KgO'BgO, - 163^3 - Colorless - Hexagonal - D 2448 (1107) - M.P. 968 
<joa) - R.I. o 1.996^ e 14S0 (an) 

Potassium borate - K.,0 -23,03 " 23347 " Colorless - M.P. 815 (852) 
Potassium borate - K,0-4B*.(\ - 373.75 - Colorless - M.P. 857 (852) 
Potassium borate - K^O'SBjUjCl) - 443.39 - U.P 780 (Incong.) (853) 
Potassium borate - It,0*5BtO,(U) - 44^^ - Colorless - ILP. 760 (loooog.) - TnniitioB 
to I 730 (8S3) 

Potasstom borate - KjjO sBj03(III) (Metastable low temp, form) - 442 39 - Transition to 

I 690 (853) 

Potassium borate, fluo- - KF'Bf ,(I) - 125.92 - Colorless - Cubic - M.P. 530 (105) 
Potassium borate, fluo — KF'BFj(II) - 125.92 - Colorless - Rhombic - D 2.50 (469) - 
Transition to I 278 (1037) - R.I. p 1434, m 1.325. g 1.325 (xxia) 

Potassium borate phosphate - See potassium phosphate borate 

Potassium bruniidc - KBr - iiy.oi - Colorless - Cubic - D 2.75 (4^)9) - M.P. 742 (521) - 

i'. 1383 (519) - K.I. I.55915'** (954) 
Potassium radmiimi phoapfaatc - K,0*3CdO*P,0, • 498^05 - Colorless - Rhombic - D it 
(469) 

Potassium calcium aluminum silicate, hydrate - K,0«3CaO*3AI,0,-ioStO,>i^,0 (Nat 

Christianitc) - 1328.96 - D 2.204 (1090') 
Potassium calcium aluminum silicate, hydrate - K|0*4CaO-2Al,0|*34Si02*H|0 (Nat 
Mihirite) > 1981.85 - Hexasonal - D 3^57 (469) - R.I. o 1.533, e t.539 (469) 

Potassium calcium carbonate - K^.CO^-CaCO, - 238.29 - CulorlcM - Rhomllic - D 3.465 (355) ~ 

M.P. 813 (760 mm.) (255) - R.I. o 1.530. e 1.48 (255) 
Potassium calcium phosphate - K^O^C^O'P^Og - 292.31 - Hexagonal D 2.7 (469) 
Potassium calcium pliosphate - KjO-2CaO' P.-O^ (Rhenanite) - 348.39 - Colorless - Heaagih 

nal - D 2.32 (X-ray) (544) "(072) - T.P. 705 (300) 
Potassium calcium silicate - KjO*CaO-SiOj - 210.33 - Colorless - Hexagonal - M.P. 1630 

(708) - R.L o ij6oa^ e 1.695 (7^) 
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Plotassiuin calcium silicate - K20*2CaO-9Si02 - 746.89 - Colorless ~ Mooodiaic or tridinic - 

M.P. 1050 (Incong.) (708) - R.I. p i.5i5,*m g 1.535 (708) 
FolMriam alctum silicate - K,0*3C«0*6SiO,(I) - 622.79 - Colorfcn - Shonibie - HP. 

1115 (Incong.) (708) - R.I. p T.575, m -. g 1.59 (708) 
Potassium calcium silicate - KjO-jCaO-eSiOjCII) - 623.79 - Colorless - Rhombic - M.P. 

loao (708) - R.I. p 1.56, m -, g 1.57 (708) 
Potassium calcium silkate - K,0*aiiCaO<iaSiO« - ai0475 - Coloriess ^ R.L p 1^6961 n 

g 1.703 (989) 

ttnumm calctnm silicate - aIC,0*OiO*iSIO, - A34M - Paendocabie - M.P. 1005 (70B) - 

R.I. 1.572 (708) 

Potassium calcium silicate - 2K,0*CaO*6SiO, - 614.82 - Colorless - Mooodinic or tridinic - 

M.P. 959 (708) - RJ. p 1.540, m 1.541, g 1^ (708) 
FMassium calcium silicate - 4K20 CaO-ioSiO, - 209344 - Cokrlen > Hexagooal - If. P. 

946 (708) - RJ. p 1^37, m -, g 1.548 (708) 
PMasaiimi cakram iilicate, hydrate - K20-8CaO*T6SiO,*itfH,0 (Nat Apophyllite) - 
! 179^ 05 - Tetragonal - D 2.35 (469) - R.I. o 1.537. e 1.535 (469) 

Potassium caldum sttUate - K^O.'aCaSO. - 446.53 - Colorless - Ctibk - D iJb^ (X-ray) 

(821) (972) 

Rrtassium carbonate - K,COg - 138.20 - Colorless - 4 Modtficatkos - D 24^6** (457) - 

M.P. 897 (521) - T.P. 250. 428, 622 (658) - R.I. p 1..526. m T.53T, p T,?.iT (1075) 
Potassium carbonate, bi — KHCO3 - 100.11 - Colorless - Mouocliuic - D 2.1 (348) - D.T. 

173 (760 mm.) (sao) - R.I. p 1.380, m 1.482, g 1.578 (469) 
Potassium carbonate, hydrate - K..0-2C0j-H,0 (Nat. Kalicinite) - 90003 - Monocltnic - 

D 2.17 (469) - D.T. < 200 (469) - R.I. p -, m 148a, g - (469) 
Potassium cailMMiate; IqpdFele - ^C,CX>a*3HtO - 39045 - Odoilefls - Ifooodidc - D aiois 

(469) 

Potassium carbonate fluoride - K,CO,>KF - 196.30 - Colorless - M.P. 683 (1035) 

Folasdam ddorate - KQO, - laa^ss - Colorleat - IConodiiiie - D 2438^ (457) - M*P< 

357.1 (172) - R.I. p 1410. m 1.517, g 1.524 (1104) 
Potassium chlorate, per- - KQO.CI) - I3a55 - Colorless - Cubic - D 2.18 (X-ray) (421) - 
IfP. 52s (348) 

PWa?sium chlorate, per- - KGO^(IT) - 138.35 - O lorless - Rhombic - D 2.5296 (IO86) - 
I Transition to I 299.5 (1038) - RJ. p 14717, m 14724, g 1.4759 ( i<^6) 
! PMushmi cMoride - KQ - 74-55 - Colorless - CuKc - D 1.9890 ( 1087) - M.P. 770 (521) - 
B.P. 1407 (519) - R.I. 1.4904218' (1086) 
Potassium chromate - IC,0-CrO,(I) - 194.20 - Red - Hexagonal - M.P. 984 (521) 
' Folasdtmi chromate - K20-Cr03(II) (Tarapacaite) - 194.20 - Yellow - Rhombic - D 2.732i« 
(23) - Transition to I 666 (375) - R.I. p 1.7087, ra 1.7261, g 1.7304 (205) 
PMassium chromate, di — K20'2Cr03 - 294.21 - Oranee red - Monoclinic anH tridinic - 

D 2.69 (469) - M.P. 3974 - T.P. 241.6 (63s) - R.i. p 1.7202, m 1.7380, g 1.8197 (469) 
Potassium chromate, tri> - K,0>3CrO, - $94^ - Red - MiwftrJinir - D a.648>* (4S9) - 
I M P. 250 (469) 

' Potissram chromate, tetra — KjO'4Cr03 - 494-23 - Red - Monoclinic - D 2.649^^ (469) - 
M P. 215 (469) 

Potassium chromium (III) fluoride - 3KF-CrF, - 283.30 - D 2.93" (239) 
Poussium chromium (III) phosphate - KgO'Cr^Of *2P,0s - 530.29 - Mooodinic - D 3.5 
(469) 

Potassium chromium (VI) sdcnate - K2O-Cr03'Se03 - 321.16 - M P. 120 (469) 
Potassium chromium (VI) atdfate - K,0*CrO,-SOs - 274^ - M.P. 350 (469) 
Potassium colialt (11) flooride - 2KP>CbP, - 213.13 - Monodinic - D 3.2a (469) 
Potassium columb.ite - K^O-Cb^Oj - 360.01 - Cubic - D 4.634 (X-ray) (815) 
Potassitm Columbian fluoride - 2KF*CbFg - 304.10 - Monoclinic - D 3.21 (1117) 
Potassium cgranale - KCNO - 81.11 - Colorless - Tetragonal - D 2.05620 (207) 
Fttasaom igmaiiide - KCN - 65.11 - Colorleaa - CUbic - D 1.5^0** (68) - M.P. tai.isn) - 

T.P. —60 (65) - R.I. 1.410 (1075) 
Potassium <yanidc, scleno- - KCNSe - 144.07 - Needle - D 2.347-" (407) - D.T. 100 (210) 
Potassium cyanide, thio- - KCNS(I) - 97.17- M.P. 176.8 (575) 

Potassium cyanide, thio- - KCNS(II) - 97.17 - Colorless - Rhombic - D iJBSa^ (467) - 

Transition to I 140.6 (575) - R.I. p 1.532, m i.66o^ g 1.730 (1075) 
PMaimmi fluoride - KF - 58.10 - Colorless - Cable - D a.so$^ (1086) - M.P. 857 (Sn) - 
I BP. 1508 (519) " RJ. x.36a90M* (1086) 

4 
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Potassium fluoride, hydrate - KF-2H20 - 94.13 - Colorktt - Mooocliflk - MJ*. 4X (flM) - 

R I- P 1-345. Ill 1.352. g 1.363 (1075) 
Potassium fluoride, acid- KF - HF - 78.10 - Colorless - M.P. 239 (162) - T.P. 105 (ifia) 
Potassium fluoride, acid- - KF-2HF - 98.11 - Colorless - M.P. 71.7 (162) 
Potassium fluoride, acid — KF'3HF - 118.12 - Colorless - M.P. 65.8 (162) 
Potassiiim fluoride, acid> - KF*4HF - 138.12 - Colortest - M.P. 72,0 (162) 
Potassium fluoride, acid- - 2KF'SHF - 216.24 - Colcirlrs'; - M.P. 64.3 (162) 
Potassium formate - K«HCO- - 84.11 - Colorless - Rhombic - D 1.91 (469) - M.P. 167.5 

Potassium germanatc - K,0-GcO^ - 198.79 - Colorless - D 3-40'^-' (9-0 - M P- 842 (919) 
Potassium germanate - K20-2Gc6, - 303-39 - Colorless - D 401** * (5^0 - M.P. 797 (9»9) 
Potaninm genmuttte - K^OmGcO, - 512.59 - Colorkts - D 4.0^-* (921) - If. P. 103B (919) 
Potassium germam'um flu'ride - 2KF-GeF« - a64A> - WUte - HcnigiOMl - D 3.3s (430) - 

M.P. 730 (714) - B.P. 835 (714) 
Potassium hafnium fluoride - aKF'HfF^ - 370.8 - Monoclintc - R.I. p 1.4' 1. m -, g 1449 (469) 
Potassium hafnium fluoride - 3KF-HfF4 - 4^9 - Cubic - R.I. 1403 (4(>9) 
Potassium hydroxide - KOH - 56.10 - Colorless - Rhombic, cubic - D 2.12 (SS7) - M.P. 

360 (521) - T.P. 248 (422) - B P. 1327 (519) - R.I. i-422»sf (687) 
Pocainmn iodide - KI - 166 02 - Colorlen - Cubic - D 3.123** (469) - ^ (5») - 

B.P. 1324 (519) - R-I- 1-6670 (954) 
Potassium iron (II) cyanide - K^FeCCN), - 368.33 - Yellow - Monoclinic - D I.935-* (68) - 

R.I. P 1.5752. m -, g 1.5815 (34<'^ ) 
Potassium iron (III) cyanide - K,Fe(CN)a - 329.24 - Orange - Monoclinic - D 1^858** (68) - 

D.T. aoB (496) - R.I. p 1.5660, m 1.5689, g 1.5831 (469) 
Pottttiain iroD (III) fluoride - 3KF*FeF, - 248.05 > Cblorlest - Cubic - D (694) 
Potassium iron (III) oxide - KjO'FcjOj - 253.87 - D 3.417 (433) 

Potassium irm (III) silicate - K.O*Fe,0,*4SiOa(I) (Iron Leucite) - 494.11 - Yellow - 
Pieodocnbic - D 2^59 (320) - MJP. 1090 (Ineoog.) (269) - RJ. p m 1.619, g - (320) 
Potassium iron (III) silicate - K,0*FeaO,-4SiO,CII) - 4M*ii - MotiocHnic - RJ. p n 
g - (319) 

Potassium iron (III) silicate « IC,0*Fe,0,*6Si02 (Iron Orthodase) - 61423 - Ydloir - 

Monoclinic or triclinic - M.P. 920 (Incong.) (269) - R.I. p 1.601, m g 1.609 (319) 
Potassium iron (III) sulfide - K^S-Fe^S, - 318.12 - Hexagonal - D 2.66 (747) 
Potassium lanthanum silicate - KjO'LajOs'^SiOj - 540.15 - Colorless - Hexagonal - R.L 

o 1.867, c 1.840 (256) 

Potassium lead ( II ) silicate - KjO • PbO -4310, - 557*64 - Rectangular plate - M.P. 757 ($»$) - 

R.I. p 1.590, m 1.612, g 1.650 (32s) 
Potassium lead (II) silicate - K,0*2PbO*25iO, - 66a73 - Hexagonal - D 5.15 (669) - 

M.P. 918 (325) - R.I. o 1.93. c I 72 (325) 
Potassium lead (II) silicate - K.^O •4PbO-8SiO, - 1467.51 - Fiber - M.P. 779 (325) - R.L 

p 1.69, m -, g 1.69 (325) 
Potassium lead (II) silicate - 2K,0*PbO*3SiO, - 497.58 - MJ». 735 (32s) - R.L p 1JB6S, 

m g 1.685 (335) 

Potassium lead (II) sulfate - KJPhiSO^)^ (Nat Phlmierite) - 477^ - Rhombic - RJ. 

o 1. 712, c - (nil) 
Potassium lithium carbonate - KLiCO, - 106.05 - M.P. 515 (469) 

Potassium Hthium sulfate - KLiSO^ - 142.10 - Hexagonal - D 2.393 (4^) - M.P. 716 (348) - 

R.I. o 1.471S, e 1.4721 (469) 
Potassium lithium tungstate - K^O-LijO'WO, - 356.00 - M.P. 632 (643) 
Potassium magnesitan aluminum silicate, hydrate - K,0-2MgO*Al.,0,'ioSi02*7HnO (Nat 

Bondsdorffite) - 1003 48; - Colorless - D 2.65 (7S2) - R.I. p 1.563, m 1.568. g 1.568 (782) 
Potassium magnesium aluminum silicate, hydrate - KjO-OMgO* Alj03*6Si02*2HgO 

(Phlogopite) - 834.44 - Monoclinic - D 2,85 (617) - R.I. p 1.520, m g 1.558 (371) 
Potassium magnesium carbonate - K,CO,*llgCOs - 222.53 " D 2^71 (255) - R.I. o ISV* 

e 1.47 (255) 

Potassium magnesium carbonate ~ K.COj-MgCO, (Glass) - 222.53 - Colorless - D 2.J90 
(255) -RX 1.496 (255) 

Potassium mairncsium fluoride - KF'MgF, - 1x42 - Colorless - Tetrago na l - D 2.8 (238) " 
M.P. lobo (831) 

Potassium magnesimn llnoride " aKF*MgFp - 17&52 - Cotodcta - D A7 (489) 
PolMtium magnesium phosphate - K,0*aUgO*P,0, - 3X&8I7 - Rlioaibic - D aj6 (469) 
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Potassiuin magnesium sulfate - K,Mg,(SO«), (L ia ghdii it e) • 415M - Colorim - OMc - 

D 2^3 (617) - M.P. 930 (363) - R.I. 1.533 (617) 
Potassinm manganate, per- - KMnO^ - 158^3 - Purple - Rhombic - D 2.698^* (457) - D.T. 

<s«o (469) - RJ. o f.9a e - (4^) 
Pctas?ijni manganese (II) sulfate - K^Mn^CSO,), (N«t Manffnolinghdllite) - 47&9 - 

Rose red - Cubic - D 3.0a (617) - R.I. 1.572 (617) 
PMaann oMlyMite - K,0*lfoO,(I) - 238.14 - OAorten - lf.P. 922 (521) 
Potassium molybdate - KjO'MoOgClI) - ::38.14 - Colorless - Transition to I 480 (447) 
Potasanm molybdate - KjO'MoOaCIII) - -'38.14 - Colorless - Transition to II 458 (447) 
Vtttmtam molybdate - K,0'MoO,(IV) - 238.14 - Colorless - D 2,9i»« (53) - Transition to 

in (447) 

Potassium molybdate - K20'2MoOg - 382.00 - M.P. 484 (11) 

?uu$siura nitrate - KNOs(I) - toi.io - Colorless - Trigonal - D 2.033"* (i9<^) - ^^-P- 338 
(521) - D.T. 400 (469) 

Potassium nitrate - KXO^CII) - loi.io - Colorless - Rhombic - D 2J0Sfi^* <4S7) - Ttmii- 

tioQ to I 126 (518) - R.I. p 1.3320. m 1.5038, g 1.5042 (469) • 
P >B to>Mum nitraAe, hf&wxf- - RNO.-^KOH - 213.30 > Coloriai - M.P. 232 (835) 

Potassium nitrate acid- - KyO,'2HNO, - 227.14 - Colorless - M.P. 22 ( i^o't 

Potassium nitrate chloride - KNO^'KO - 175.65 - Colorless - M.P. 3^^ (Incong.) (860) 

PMnsiiBi nitrite -KNO, -85.10 -Cblorless-MoaocUnie-D 1.926 (157) - M.P. 441 (i57) - 

T P. 47 Cisr) - D.T. 460 (157) 
Poussium oxalate, acid- - KHC.O^ - 128.12 - Colorless - Mnnoclinir - D 3.066 (411) - 

RJ. p 1.382, m 1.553, g 1.573 (411) 
Potas9anoadde-K,0-94.i9-Cotorlen-Ciit»c-D3^ (469) - D.T. 881 (600 mm.) (636) 
Potassium oxide, per- - K,0, - Iiaip - Colorkst or slight j^Uow - }LP. 490 (175) - D.T. 

779 irf'O mm.) (175) 

Potassium phosphate, meta- - K,0-PjOj - 236.23 - Colorless - D 2.958^* (469) - MJP. 817 

(521) - T P. 450 (4^9^ - B.P. 1320 (648) 
Potassium phosphate, pyro- - 2KJJ-PJ0. - 33042 - Colorless - D 243 (469) - M.P. 109a 
(S»t)-T.P. 278(469) 

Potassium phosphate. ortbo> > 3K,0*PsO, - 434j6s - Colorleat - Needle - D 2.S64** (457) - 
MJ». 1320 (521) 

PotaiBDm phosphate, hydrate - K-O'PjOj -21150 - 272:26 - Colorless - Tetragonal - D 2.338 

(469) - M.P. 253 (685) - R.I. o 1.5095, c i.A<>^4 (469) 
Potassium phosphate* hydrate - 2K,0*P,0,*7H,0 - 456^53 - Colorless - Maaodinic - 

D 2.026" (28) 

Poussium phosphate. Iqrdnte - 3K,0*P,0,*x6H,0 > 7X&88 «- Oriorless - Reetangolar plaftcs - 

M.P. 45.1 (488) 

Potassium phosphate, fiuo- - KF-PF^ - 1S4.0S - Cubic - D susUfi^ (<^I4) 

BolMiam phoeplMle borate - 2K,O*B,0, P,0, - 40006 - ColorlcM - Trigonl - M.P. 872 

(469) 

Potassium platinum (IV) chloride - 2KC1-Pta^ - 486.16 - Yellow - Cubic - D 3.474 (542) - 

D.T. 250 (469) -R.I. 1.827 (5770A) (1075) 
Potassium rhenate - KjO-RcjO^ - 40*; 60 - Black - Tetragonal - D 4J87 (X-f^jr) (ijB) - 

M.P. 552 (1036) -*B.P. 1370 (1030) - R.I. o 1.643. e I 673 (654) 
Potassium sclenatc - KjO SeOj - 2.^1.15 - Colorless - Rhombic - D 3.066 (469) - R.I. p 

1.5352, m 1.5390, g 1.5446 (469) 
Potassium selenate sulfate - KjO-SeOj-SO, - 301.21 - M.P. 12 (469) 
Potasstum selenide - K2Se - 157.15 - Colorless - Cubic - D 2.851 (469) 
PMMriom silicate - K^O SiO, - t544S - Colorlcse - RbooiMc - iLP. 976 (469) • RJ. p 

1.520, m - g 1.528 (579) 
Poussinm silicate - KJ0'2SiO| - 214.31 - Colorless - Rhombic - D 2.538=^ (357) - M.P. 

RHS - T.P. 5M (S80) - Ri. p LSOS, m g 1,513 (s8o) 
Potassium silictfe ' K,0«aSiO, (Ghii) - 2143X - Coloriess - D a474» (357) - RJ. 1.51 

POUsaium lOiatte - KjO-4SiOj - 334 43 - Colorless - Monoclinic or triclinic - D 2.3352» 

(357) - MP. 770 (580) - T.P. 592 (357) - R.I. P t477, m -. g 1482 (579) 
Potassium siUcale > K,0-4SiO, (Glass) - 33443 - Colorless - D 2.384** (357) - RJ. I49S 

(357) 

PMasMBs Mlieatc;lvdnte*I^O-SiO,«H,0- 172,27 - Colorictt - R.L p m x<,90kg-- (700) 
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PMassium silicate, hydrate - K,0*a^Ofl'HgO - 933133 - Odorieta - Granalsr - RX p 

m 1.50^ g - (700) 

POCaadam tflicate, hydrate - K,0«4SiOg-H,0 - 352.4S - Rhombic - D 2^417 (700) - M.P. 515 

(701) - R.I. p 1.480- M9S, m -, g 1.530-1.535 (700) 
PoUssium silicate, hydrate - KjOMSiOg-H^O - - Rhooabic - D 2^7 (469) - D.T. 

400 (469) - R.I. P 1.495. ra I-S35. g - (469) 
Potasiium silicate, hydrate - aK,0*flSiO,«H,0 > 39&5S - Cdorleti - Graonlar - RJ. p -i 

m ~ 1.50. p - (700) 

PWas-sium silicate, (luo- - aKF'SiF^ - 220.25 - Colorless - Cubic - D 2.665 (469) - R.L 
IJ99I (818) 

Potassium silicate, flno- - 2KF-SiF^ - 2*0.25 - Colorless - Hexagonal - D 3^1 (359) 
Potassium sodium sulfate - 3K,S04'NajS04 (Glaserite) - 664.81 - Trigonal - D 2.696 

(469) - M.P. < 1000 (469) - T.P. 431 (718) - R.I. o 1.4901, c 1.4996 (469) 
Potassium sodium aluminum silicate, hydrate - K20-Na20-4Al203-8SiO_,*4HjO (Nat 

Igalikite) - 1116^ - Hexagonal - D 2.559 (106) - R.I. o>e, e 1.540 (106) 
PMaaahim ttrontiiim piMMphate - K|0*SrO*P,0, - 339^ - Hotafonal - D a« (469) 
Potasiiimi strontium phosphate - K,0*aSrO*PaO,(I> - 443^ - Odoriew - Tetrajpnal - 

D34» (X-ray) (544) i972) 
Potasritm ctrontitnn piiotphate - K,0*aSrO<P30,(II) - 443-49 " Oilorless - Heacagoaal - 

D 2.90 (X-ray) (544) (972) 
Potassium sulfate - KgSO^d) - 174^5 - Colorless - Hexagonal - M.P. 1069^1 (845) - BJ>. 

1700 (648) 

Potassium sulfate - K2S04(II) - 174.25 - Colorless - Rhombic - D 2.662 (469) - Tianotka 
to I 583 (845) - R.I. P 1.49333. ra 1.49456, g M9733 (all at 20") (io86) 

Potassitun sulfate - KjO-2SO, - 254.31 - Colorless - Prism - D 2.512" (165) - M.P. 414.3 
(16s) - T.P. 225. 31S (165) 

Potassium stilfatf - K.O-j'^Oj - 334 37 - Colorless - D.T. 150 (47) 

Potassium suiiale, acid- - KHSO, (Misenite) - 136.16 - Colorless - Rhombic, monodinic - 
D 2.35 (469) - M.P. 218.6 (529) - T.P. 18a; 202 (529) - R.I. p 1475. m 1480, g 1488 (617) 

Potassium sulfate, acid- - K,H(S04)2 " 3I04X " ColorlCH - Mooodiiuc - D (469) - 

R.I. p 1.479. tn 1-490, g 1.526 (469) 

Potassium sulfate, acid- - KHSgOy - 216.33 - Cblorlett - M.P. 168 (469) 

Potassium sulhde - - zioss - ColorlcM - CaUc - D 174 (11^) - yi-^' 913 (361) - 
T.P. 1464 (469) 

Potasahan tidfide, di- - K^S, - 149.31 - ReddUi yeUow - M.P. 470 (994) 

Potassium tantalatc - K^O-TajOj - 535-95 - Cubic - D 7.022 (X-ray) (815) 
Potassium tantalum fluoride - 3KF*TaF. - 393.07 - Colorless - Monodinic (437) - D 4^ 
(469) 

Potassium Untalum silicate - 8K,0*Tk,0,«l6SiO, (Glaii) - ais6.24 - ColorlcM - D a88s 

(973) - RJ. i^i (973) 
Potaasimn tdluride > K,Te - ao5A> - Colorfeai - Cabk - D 2.52 (1124) 
Potassium thorium piioipliate - K,0*4ThOs<3PtO« - 1376^79 - ColorlcM - Prianntie - 

D 5.75" (67s) 

Potassium tttanate - K^O*TiO. - 174^ - M.P. 810 (521) 

FMaiaium titanate > K,0«3Ti6g - 253.99 - Rhombie - MJP. 980 (469) " ItL p m > 1.94 

K- (735) 

Potassium titanium fluoride - 2KF'TiF^ - 240.09 - Trigonal - D 3.oi2'» (1117) - M.P. 780 

(339) - R-I. o 1.475, e < o (1117) 
Potassium tungstate - K.O W'O, - 336btx - Colorless - Moaoclinic - D 3.i30>*i (469) - 

M.P. 927 (531) - T.P. 338 (447) 
Potassium tlWfftate - K,0-2\V03 - 558^ - M.P. 555 (469) 
Potassium tungstate - KjO*8WOj - 1040 55 - Steel gray - D 6.53 (41^0) 
PoUssium uranyl nitrate - K,(UO,) (NO,)^ - 596.29 - Green - Monodinic - D 3.36 (731) - 

Itt p 1.S349, m -V g I.54M (731) 
Potassium vanadate - K.^O-V^Oj - 276.10 - Pale yellow - M.P. 515 (666) 
Potassium zirconium fluoride - 2KF'ZrF^ - 28341 - Colorless - Monodinic - D 3.58 (531} - 

R.I. p 1454. n» 1465, g M98 (531) 
Praseodymium - Pr - 140.92 - He.xagonal - D 6.63-" (15) - M.P. 940 (14) (1026) 
Praseodymium chloride - PrCl, - 247^ - Bluish green - Needle - D 4.15" (540) - M.P. 

823 (540) - BJ^.>iooo (1034) 
Praseodjrmium llnofide - PrF, - 1974^ - Ydlow - Uexagoni] - D 643 (X-ragr) (751) 
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Pmeodymium molybdate - PrsO,*3MoOf - 75&99 - Grass green - Tetragonal - D 4^^' 

((95) " M.P. lojo (67s) - RJ. o e ajoo7 (s^ooA) (1113) 
Prase <hni ill in nitrnte, fagnlnte - Pr(N0g)g*6H,0 - 435^ - Gnm - TricHnie - ILP. 56, 

(Incong.) (312) 

Praseodymium oxide - Pr,0, - 329^ - Yellow - Hexagonal, trigonal - D 6.94»« (808) 
Praseodymium oxide - Pr^O^ - 675.68 - D 6.715 (469) 
Praseodymium oxide - PrgO,, - i02! 52 - Dark brown - D 6i6l*« (808) 
Praseodymium oxide - PrjoOj^ - 1697.20 - D 6.704 (469) 

Pra.HCKiymium (IV) oxide - PrO, - iTajQB - Bltcfc - D 6Sa^ (808) - D.T. >3S0 (806) 

Praseodymium sclenate - PrjOj'iSeOj - 710.72 - D 4.30^" (469) 
Prascodynuum selenate, hydrate - Pr,0,'3Sc03-8HjO - 854.85 - D 3.094»« (469) 
Praseodymium selenide - Pr^Se, - 51&79 - Red - D 6.48 (5St) 
Praseodymium (IV) selenide - PrjSe^ - 507 78 - D 6.64 ("'i) 
Praseodymium silicate - Pr,0,'SiOj - 389.90 - Green (960) 
i Pr u codl fm iuni saliate - Pr,(SOJs - STOOt - Light gfcen - D 3.7ao>« (469) - D.T. toto 
(659) (76?^ 

Praseodymium sulfate, hydrate - Pr,(S04)g*5H,0 - 660.10 - Monodinic - D 3.173 (469) 
Praseodbmnum ralfate, hydrate - PfjCSOJ, -81120 - 714.15 - Green - Monodinic - D 2l8i3«« 
I (424) - MJ». 75 (675) 8H,0 at 450 (765) - R.I. p 1-5399. m 1.541M. ff 1*5^ i4M 

Praseodyminm sulfide - Pr^S , - 378 02 - Chocolate tMrown - D (5S^) 

Protoactiniuin - Pa - 231 - M.P. 3000 (14) (1026) 

Radium - Ra - 226.05 - Brilliant white - D 5.020 (15) _ j^j.P. 7OO (14) (I0fl6) - B.P. 1140 (15) 
Radium chloride RaCL ■ 2c/\cfi - Bluish violet - Monodinic - D 4^91 (469) - MJ*. 1000 (469) 
Radium fluoride - Kah^ - 264.05 - Cubic - D 6.75 (X-ray ) (912) 

Rbentmi - Re - 186.31 - Hexagonal - D ao^o (15) >MJ*. 3000 (14) (1026) - B.P. 5870 (15) 
Rhenium (IV) fluoride - ReF^ - 262.31 - Dark green - D 5 3832" - M.P. 124 5 (883) 

Rbeninm (VI) fluoride - ReF, - 3oa3i - Pale yellow - D (883) - M.P. 18.8 (883) - 

B.P. 47.6 (889) 

Rleniiin: \\\^ fluoride oxide - 'RcF.O, - 256.31 - Colorless - B.P. 156 (883) 

Rl.cnium (VI) fluoride oxide - ReF^O - 278.31 - Colorless - Tridinic - D 3.717"-^ (Liquid) 

(883) - M.P. 39-7 (883) - B.P. 62.7 (883) 
Rhenium (IV) oxide - ReO, - 218.31 - Black - D 114,(70) - D.T. 1000 (70) 
Rhenium (VI) oxide - ReO, - 234.31 - P:i]c yellow - D 7.43 (X-ray) (672) 
Rhenium (VII) oxide - Re„0, - 484.62 - Yclluw - D 8.220 (73,^^ _ ^.P. 296 u-^U - B.P. 

3624 ( 510 ) 

Rhenium ( ) o-xidc - RcO^ - 500.62 - Colorless - Globular - D 8-4 (739) - M.P. I47 (sai) 

Rhenium (1V> sulfide - ReS- - 25043 - Black - D 7.506" (511) 

Rhcnhm (VH) aoliide - Re,S, - 597^ - Blade > D 4.866» (94) 
; Rhodium - Rh - 102.91 - Silvery white - Cidiic > D la^f** (15) - M.P. 1966 (14) (ioa6) - 
1 BJP. 4500 (15) 

! Rbodimn (III) fluoride - RhF, - 159^91 - Red - Trigonal, hexagonal - D 5*38 (874) 

Rhodium (III) oxide - RhjO, - 253 82 - Grayish black - n 8 20 (X-ray) (II06) 
Rhodium (III) sulfide - Rh^S, - 302.00 - Black - D 640 (513) 
Rhodium (V) sullidc - Rh,S, - 366.12 - Dark gray - D 5.00 (513) 

IMsidium - Rb - 8548 - White - Cubic - D i.53>* (i5) - MJ>. 39 (14) (1006) - B.P. 

700 (15) 

Rubidium aluminum fluoride - 3RbF*AlF, - 397-41 - M.P. 985 (469) 

RiAidium alnminani ailicale - RbtO^Al^Os'sSiO, - 40jM» - (jolorlett - Hextgooal - 

o 1.53". i-52<^' r256) 

Rubidium antiroonate, fluo- - RbF'SbF^ - 321.24 - Colorless - Prismatic needles - D ViUff^ 

(613) - M.P. 340 (613) - ILL o~ i.394> e-* 1.399 (613) 
Rubidium beryllium fluoride - 2RbF-BeF2 - 255 98 - Colorless - D 3.243" (826) 
Rubidinm borate, fluo- - RbF-BFg ~ 172.30 - Colorlesi - Rhombic - D 2.830 (iioB) - ICP. 

590 (105) - D.T. 1000 (600 mm.) (105) 
Rubidium carbonate - Rb.COg - 230.97 - Colorless - M.P. 837 (469) 

Rubidium carbonate, bi- - RbHCOj - 146.50 - Colorless - Rhombic - D.T. 179 (760 mm.) (520) 
Rubidium chloride - RbQ - 120.94 - Colorless - C^ubic - D 2.8032-^ (1087) - M.P. 717 (521) - 

TP. 90 (1040) - B.P. 13B1 (S19) " ILL 1.49374** (i<lK) 
Rubidium chromate - Rb,0*CrOa ' ^86197 - YcUov - RhonUc - D 3^ (940) - ILI. f 

n 1.71, g 1.7a (1075) 
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Rubidium chromate, di- - Rb^O'aCrO, - 386.98 - Triclinic or monocUnic - D 3.1 (828) - 

R.L o> 1.95. e 1.70 (976) 
Rubidium cyanate, thio- - RbSCN - 143.56 - M.P. 105 (469) 

Rubidium fluoride - RbF - 104.48 - Colorless - Cubic - D 3.557 (416) - AI.P. 775 (1054) - 

B.P. 1408 (S19) - R I 1.396 (1075) 
Rubidium fluoride, acid- - RbF-HF - 124.49 - Colorless - M.P. 205 (810) 
Rubidium formate - Rb-HCO, - 130.50 - Colorless - Plates - M.P. 170 (931) 
Ridiidnmi hydroxide - RbOH - 10049 - ColorleM - D (469) - M.P. 901 (439) - T J. 

245 (422) 

Rubidium lithium nitrate - RbLi(NO,), - 216.44 - M.P. 191 (814) 
Rubidfann magneriani fluoride - RbF'MgF, - x6&80 - BCP. 881 (831) 

Rubidium magnesium fluoride 2RhF Mc:F^, - 271 28 M.P. 784 (831) 

Rubidium manganate, per- - RbMnO^ - 20441 - D 3.235><^ (469) - D.T. 259 (ao8) 

RttUdium idtrtte - RbNO, - t47'49 - Cbtorleu - Hexagool - D 3.xx3>« (388) - lf.P. 305 

(521) - T.P. ifin.-, 2^^. 200 (814) (859) - R.I. p 1. 51, m 1.52. g 1.524 (469) 
Rubidium nitrate, acid- - RbNOj'HNO, - 210.51 - Colorless - Tetragonal - M.P. 62 (469) 
Rnbidiuffl nitrate, add- - RbNO,-2HNO, - 273.52 - Cobrkit - MJ». 45 (469) 
Rubidium oxalate, acid- - RbHC^O^ - 174^1 - Cdorlcsa - Mooodiiik - D a;549 (4x1) - 

R.I. p 1.386, m 1.555, g 1.583 (411) 
Rubidium oxide - Rh^O - 186.96 - ydlow - Ctd>lc - D 3.72 (469) - D.T. 400 (469) 
Rubidium oxide, per- ~ Rb^O, - 3004)6 - Ydlow - Cubic - D 3j6$ (4169) - M.P. 570 (17s) - 

D.T. loii (760 mm.) (i/S) 
Rubidium phosphate, fluo- - RbF*PF, - 23046 - Plates - D 3.057" (614) 
Rufaidiimi aelenate - Rb,0*SeO, - SiSJ9» " Rhombie - D 3.90 (469) - RJ. p 1.55x5, in 

1-5537, P 1.5582 (469) 
Rubidium sclenide - Rb^Se - 249.92 - D.T. 640 (in vacuum) (61) 
Rubidium silicate - Rb.b-2Si03 -3074)8 - M P. 1155 (217) 
Rubidium silicate - Rb,"0'4SiO, - 427.20 - M.P. 955 (217) 
Rubidium silicate, fluo- - 2RbF'SiF4 - 313.02 - Hexagonal - D 3.332'^ (469) 
Rubidium sulfate - Rb.SO^CI) - ^jia - Hengooal - D 0.539*^"* (469) - M.P. X074 (478) • 

B.P. 1710 (648) 

Rubidium sulfate - Rb|SO^(II) - a67Ja2 - Colorless - Rhomlnc - D 3.613 (469) - Transition 

to I 653 (469) - R.T. P 1.5131* m 1^x33, V t^v^ (469) 
Rubidium sulfate, bi- - RbHSO^ - l8a^ - ColorictS - Rbonibic - D 3^^* (469) - RX p •> 

m 1473. i - (»075) 

Rubidium sulfide - Rb^S - 303.02 - Cdorleat to pale yellow - Cubic - D 2.912 (469) 

Rubidium sulfide, di- - Rb^S, - 235.08 - Dark red - M.P. ~ 420 (97) 
Rubidium titanium fluoride - ^RbF'TiF^ - 328.38 - M.F. 750 (339) 

Rutiieniom - Ra - 101.7 - Gray - Hexagonal - D 13;^ (15) - M.P. 2500 (14) (1026) - 
B.P. 4900 (15) 

Ruthenium (III) chloride - RuCl, - 306.07 - Black - Trigonal, hexagonal - D 3.11 (830) 
Ruthenium (V) fluoride - RuF^ - 19(^.70 - Dark green - D 2.9631" (886) - M.P. loi (886) - 
B.P. 270 (873) 

Ruthenium (IV> oxide - RuO.^ - 133.70 - Deep blue Tetragonal - D 7.2 (469) 
Rullicnium (Vlil) oxide - RuO^ - 165.70 - Yellow and brown - Riiombic - D 3.39** (S90) - 

M.P. 35.5 (469) - B.P. loi ( 183 mm.) (469) 
Ruthenium (III) sulfide - Ru.Sg (Nat. lauritc) - 299.58 - Cubic - D 6.99 (469) 
Ruthenium (IV) sulfide - RuS, - 165-82 - Light gray - Cubic - D 6.145 (514) 
Samarium - Sa (or Sm) > 15043 - D 6.93M (1x4) - M.P. > X300 (14) (xoa6) 
Samarium borate - Sa.O ; P.,Oj - 418.50 - D 6.05 (469) 
Samarium (II) chloride - SaCL - 221.34 - Brownish red - D 4.56 (554) 
Samarium chloride - SaQ, - 2S0JB0 - Faint ydlow - Prism - D A^yi^* (540) - M.P. 677 (554) 
Samarium fluoride - SaF- - 30743 - Hexagonal - D 6.83 (X-ray) (75X) 
Samarium formate Sft(HCO,). - 28548 - D 3-733 (469) 

Samarium motybdate - Sa^O.^iHoO. - 778.01 - Violet - Tetragonal - D 5.36 (675) 
Samarium nitrate, hydrate - Sa(N0,),*6H,0 - 444^5 Yellow - Tiidimc - D 3i375 (469) - 

M.P. 78-79 (715) 

Samarium oxide - Sa^Oj - 348.86 - Yellowish white - Cubic, rhombic, trigonal - D 743 (469) 
Samarium phosphate - SajOg-P.O, -490^90 D 5 Sj » (675) 
Samarium phosphate - Sa203-5p205 - 1059.06 - IJ 3.487-* (67s) 
Samarium selenide - Sa,Se, - 537-74 - Gray black - D 7.10 (S5i) 
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Samarium silicate - Sa.O,*SiO- - 40&912 - Hexagonal, monoclinic (341) 
Snorinm tOkMt > Sa^O.-aSiO, - 4Si4» - Monodiaie (341) 

Samariam sniiate - Sa,(S04), - 58^04 - YcOoiriah wUte - D (765) - IXT. 9B9 (719 
mm.) (7^5) 

Saaarinra •oMate, hjrdnrte - Sa,(SOJg-8H^O - 73317 - Ydlow - Monocttnic - D a.9sr** 

(423I 8fL0 nt 4W (7^'5) - R.I- P 1.54^7. I,55I9» R 15^'^') (469) 

Samarium sulfide - - 397x4 - Browniah yellow - D 5^5>* (553) - MJP. igoo (in vwnam) 

(793) 

Scandium - Sc - 45.10 - D 2.5»o (15) - M.P. 1200 (14) C1026) - B.P. 2430 (15) 
Scandium borate - Sc.Oi-B^Og - 207.84 - Hexagonal - D 3.451 (X-ray) (352) 
Scandium chloride - ScCl, - ISM7 - Colorless - D 2.39-^ (545) - M.P. 960 (282) - B.P. 967 
(282) 

Sca-Tdium fltioridc - ScF, - I02.IO - Colorless - Hexagonal - D 2.52 (745) 
^camlium lormate - Sc(HC02), - i8ai5 - Colorless - D 1.91 (961) - R.L p I.575, m -, 
g 1.631 (961) 

Scandium Tiitratc - Sc(N0,)3 - 231. 12 - Colorless - D.T. 150 (469) 

Scandium nitrate, hydrate - Sc(N0g)j'4H,0 - 303.19 - Colorless - Prismatic - D.T. 100 (469) 

Scandfam oodde - Sc^O^ - 138.20 - Colorlen - D 3^ (4fi9) 

Smrdiiim selenate - SCjO,'3SeO, - 51008 - Tetragonal - D 3.27 (1018) 

Scandium aelenide - Sc^Se, - 327.08 - Reddish violet - D 4.53 (551) 

Scaadtam silicale - ScjO^ ^SiO, (NaL Ih ortye i ti te ) - 258.32 - RfioniUe - D 3.57 (469) - 

R I. p 1.7", ; i 1.78, K 1.803 (469) 
Scandium sulfate - Sc^CSO^), - 37&3B - Colorless - D 3-579 (469) - D.T. 5jO (675) 
ScanSnm tolfide - Sc,S, - 186.38 - Ydlow - D 2:90** (552) 

Sdenium - Sc - 78.96 - Dark red or Rrav - Hexagonal - D 4^1** (15) - MJP. 9174 (1068) - 

B.P. 684.8 (92s) - R.I. o 3.0, e 3.17 (6800) {469) 
Selenium - Se (Qaaa) - 78.96 - Dark red - D 4.28 (703) - R.I. 2.9a (1075) 
Selenium (IV) fluoride - SeP* - iS4^- ColoflcM Uqoid - D aj^ (819) - M.P. — 13J (809) - 

B.P. 93 fSoo) 

Selenium (VI) fluoride - ScFg - 192.96 - Colorless - D 3.27-»«-* (.Solids 2.^0 ' '^ ( Liquid) 

(549) - M.P. -34-8 ( 549) - S.P. -45-8 (549) 
Selenium (IV) fluoride oxide - SeF,0 - 170.96 - D 3.67 (809) - M.P. 4.6 (809) - B.P. 104 

(809) 

Selenium (IV) o.xidc - SeOj - 110.96 - Colorless - Te lrf o m l - D 3.593 (451) - M.P. 340 

(469) - S.P. 317 - R.I. o> 1.76. e>o (143) 
Selenium (VI) oxide - SeO, - 126.96 - Pale yellow - D 3.6 (675) - D.T. 120 (67S) 
Sdeninai (IV) oxides hydrate - SeO,*H,0 - 118.98 - Colorleaa - Hexagonal - D smh^ 

C469) - M.P. 70 (InconR.) (472) 
Selenium (VI) oxide, hydrate - SeO.'U.O - 144.98 - Colorless - Hexagonal - D 2.950^^ 

(469) - M.P. 58 (469) 

Selenium (VI) oxide, hydrate - SeO,>2H,0- tda;99- Colorleat- Ncedlca - D 3j6^u (469) - 

3^P. 25 (469) - B.P. aos (675) 
Silicon - Si - A06 - Graphite Made - Cubic - D 2.4^'> (15) - M.P. 1430 (14) (1006) - B.P. 

2290 (15) 

Silicon carbide - SiC - 40.07 - Colorless - Hexagonal, trigonal - D 3.17 (469) - M.P. ~ 2230 

(675) - B.P. 2340 (872) - R.I. o 2.654, €2.697 (469) 
Saiooa clik>ride - SiCl. - 169.89 - Colorleaa Uqnid - D (849) - M.P. — 68 (8t) - 

B.P. 57.5 (92) - R.I. 1.412 (469) 
Silicon cyanate -Si(OCN)< - 228.13 - Colorless - D 1.414-'^ (292) - M.P. 34.5 (292) - B.P. 

247.a (293) - RJ. 1.4646 (242) 
^con cyanate, tso- - Si(NCO)4 - 228.13 - Colorieas - D i«4ii» (292) - M.P. fl&o (292) - 

B.P. 185.6 (29a) - R.I. m6io (292) 
Silicon cyanate. thio- - Si(SCN)« - 292^ - Colorleaa - M.P. 145 (796) - B^. 314.9 (469) 
SUicon fluoride - SiF^ - 104.06 - Colorless gas - D i.66-»» (Liqdd) a.l3r"» (Solid) (fiit) " 

M.P. — 9a2 (131 8 mm.) (771) - S.P. --95^ (875) 
Silieon fluoride - Si,F« - 170.12 - Colorless - VLP. — 18.5 (sai) - S.P. — 19^1 (915) 
Silicon oxidc^ mono- - SiO - 44^ - Bright brown (1193) - CaMe (1123) - D 21,28 (X^ray) 

(470) 

Silieon oxide - SiO, (Super low quartz) - 6ao6 - Transition to low quartz > — 1824 (754) 
Silicon oxide - SiO_, (T ow quartz) - 60.06 - Colorless - Hexagonal - D X649** (94S) - 
Tranaitioa to high quartz 573 (945) - o I.544* e (945) 



Copyrighted material 



56 



DATA ON CHEMICALS FOR CERAMIC USE 



Silicon oxide - SiO^ (High quartz) - 6ox)6 - Colorless - Hexagonal - Metastable M.P. 1430 

(945) - Transition to tridbrmitc 867 (577) - R.I. o 1.533. e i-540 (at s8o'C.) (841) 
Silicon oxide - SiOj (Low tridymitc) - 60.06 - Colorless - Rhombic - D 2.26° (945) - 

Transition to lower high-tridymite 117 (945) - R.I. p 1.478, m 1-479, g 1.481 (244) 
SiliooB oxide - SiO, (Lower hlKh-tridymite) - 60106 - ColorteM - Hexasoml - TmaitioB 

to upper high-tridymite 163 (945) 
Silicon oxide - SiOj (Upper high-tridymite) - 60.06 - Colorless - Hexagonal - Metastable 

M.P. 1670 - Transiticm to high cristobalite 1470 (945) 
Sihcon oxide - SiOj (Low cristobalite) - 60.06 - Colorless - Tetragonal - D 2.32" (945) - 

Transition to high cristobalite 200-275 (/w 220) (945) (734) - R.L o I.487, e 1484 (469) 
SOiooti oxide - SiO, (High cristobalite) - 6OJ06 - C6Iorlcts - Cubic - M.P. 1713 (iTsB 00 

new Int. Temp. Scale) (945) - P.P. 2950 (872) - R I. 1.466 (366) 
Silicon oxide - SiO, (Nat chalcedony) - 6ao6 - Fibrous - D 3.55-2^3 (1076) - RJ. o 1.537, 

e 1.530 (1076) 

Silicon oxide - SiOg (Nat lecbatelierite) - 60J06 - Vitreous - D 2.19 (1076) - RJ. 1458 

(1076) 

SOIoon oxide - SiO, (Glass) - 5o.o6 - Coloricss - D 2.203° (945) - R.I. 1.4585 (703) 
Silicon phosphate - SiOj'PjOj - 202.02 - Colorless - Cubic - D 3.23 (X ray) (639) 
Silicon sulfide, mono- - SiS - 60.12 - Yellow and black - Needle-like - D 1.853" (675) 
Silicon sulfide - SiS, - 92.18 - Colorless - Rhombic - D 2.02 (1002) - M.P. 1090 (1002) 
Silver - Ag - 107.880 - White - Cubic - D lOS** (I5) - M.P. 960^5 (14) (1006) - B.P. aija 
(278) 

Silver antimonate, thio- - Ag^S-Sb^.S^ (Nat. miargyrite) - 587.52 - Red - MonocHnic - 
D 5.36 (469) - M.P. 509 (480) - R.L p -, m > a.72 (Li line), g - (617) 

Silver antimonate, thio — 3Ag2S-Sb2S3 (Nat. pyroargyrite) - 1083.16 - Red - Trigonal - 
D 5.81 (1019) - M.P. 486 (480) - R.I. o 3.084. c 2.881 (All for U line) (469) 

Silver arsenate - sAgjO^ASjOs - 925.10 - Brownish red - Cubic - D 6j657" (469) 

Silver arsenite - 3.\fr.0- As^Og - 893.10 - Yellow - D.T. 150 (469) 

Silver arsenite, thio- - Ag.S'As«S. (Nat. tredunannite) - 493.82 - Red - Trigonal - D 4.70 

(469) - R.I. o a.6 (La-line), e - (469) 
Silver arsenite, thio- - Ag^S-AsjS, (Nat. smltbite) - 493^82 - Red - UbnocKnie ^04.70 

(469) - R.1. p 2.48, m 2.58, g 2.60 (469) 
^ver arsenite, tfdo- - sAggS^As^S^ (Nat xanthoconite) - 985.8a - Orange yellow - Rhooi- 

bic - D 5-2 (469) - R.L P -. m 3. g - (469) 
Silver arsenite, thio- - 3Ag,S*A^S3 (Nat. proustite) - 985.83 - Scarlet - Trigonal - D 5^ 

(469) - M.P. 490 (480) - ILL o 3.088, e 2.792 (469) 
Silver carbonate - Ag,CO| " fl7S?7 - ColorlMS or ydloir - D &077 (469) - D.T. »4 

(760 nun.) (520) 

Silver chloride - AgCl - 143-34 - Colorless - Cubic - D 5.56 (67) - M.P. 455 (521) - B.P. 

1564 (519) - R.I. 2.0710 (469) 
Silver cliromate - AgoO CX). - 331.77 - Red or dark green - Monodinic, adcular or tabular 

crystals - D 5-625-° U^9) 
Silver chromate, di- - Ag20-2CrO, - 431.76- Ruby red - Triclinic - D 4770*» (469) 
Silver fluoride - AgF - 136.88 - Yellow - Cubic - D s^sa^* (469) - M.P. 435 (4^) - BJ». 

~ I 150 (873) 

Silver fluoride, di- - AgF, - I4S88 - Dark brown - Rhombic - D 4.57-4.78 (879) - 1C.P. 

690 (1047) - D.T. 700 (<76 mm.) (1047) 
Silver fluoride, tri- - AgF, - 164UJ8 - Colorless liquid - M.P. — 5.95 (888) - B.P. 57.13 
(74S nun.) (888) 

Silver manpanatc, per- - Ag.NTnO^ - 226.81 - Black - MonocHnic - D 4.27-^ ( 20Q) 

Silver nitrate - AgNO. - 169.89 - Colorless - Rhombic - D 4.3521" (469) - M.P. 209.01 (631) - 

T.P. 160 (518) - D.T. 444 (469) - R.I. P 1.729, m 1.744. g 1.788 (1075) 
Silver nitrite - ArNO, - 153 ^^9 - Colorless - Kii nihic - D 4.493° (157) - D.T. 105 (iS?) 
Silvo- oxalate - AgjCjO^ - 303.78 - Colorless - D 5.029* (469) - D.T. 140 (469) 
Silver oxide - Ag^O - 231.76 - Brown - Cubic - D 7.143" (469) - D.T. 300 (469) 
Silver oxide, per- - Ag^O^ - 247.76 - Gray - Cubic - D 744 (469) - D.T. > 100 (469) 
Silver phosphate, meta- - AR20-p205 - 373.80 - Colorless - D 6.370 (460) ~ M.P. 482 (469) 
Silver pho.sphate, pyro- - 2Ag20-P205 - t/OS SO - Colorless - Radiating crystals - D 5.306* 

(4f»9) - MJ». 585 (469) 
Silver phospltate, ortho- - 3AggO*P|Og - 83742 - Yellow - Cubic - D 6470M (469) - IIP. 

849 C469) 
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Sflver phosphate, hydmte - AgjO-P^Oj-HjO - 39182 - Colorless - M.P. 235 (675) - D.T. 
240 (675) 

Sfl?er phosphate, hydrate - 2A(t O P^Os-H,0 - - Colorlest - Hdafoml - D.T. 110 

(469) - RJ. o 1.8036. c i.79«3 (469) 
Sibcr riwmte - Aff,0-Re,0, - 716.38 - Light yellofir - D (444) - M.P. 430 (1036) - 

D.T. 455 (1036) 

Silver selemde - AgjSc (Naunuumite) - 29473 - Black - Ctabic - D 8.200 (443) - M.P. 880 

(469) - T.P. 133 (518) 
Siher sdenite - AgjO-SeO, - 342.72 - Colorless - Needles - D 5.929 (469) 
Silver silicate, thio- - 3AgjS-2SiS2 - 927.82 - D 4.998*» (697) - M.P. 758 (697) 
Silver silicate, thio- - 4AgjS*SjS, - 108346 - D 6.550 (697) - M.P. 958 (697) 
Silvtr sulfate - Ag^SO^ - 311.8a - Gnorisli white - Rhombic - D 5433 (1069) - If. P. 657 

(521) - T.P. 411 (609) - R.I. o 1.7583, m 1.7748, g 1.7852 (1089) 
Silver sulfide - Ag,S(I) - 247.82 - Cubic - D 7^17 (469) - M.P. 842 (522) 
Silver sulfide - A«,S(n) - 247*2 . Gray - Rhombic - D 7.90^ (445) - TramitxM to I 175 

(523) 

Silver telluride - Ag,Te (Hessite) - 24347 - Gray - Cubic, rhombic - D 849 (441 ) - M.P. 
959-T.P. 145 (S8a) 

Silver iHlnnde - AggTe^ - 478.86 - M.P. 465 (Tnco.ig.) - T.P. 286 and 425 (58a) 
Silver vanadate, pyro- - 2.\g.,0«V,0- - 64542 - Pale yellow - M.P. 383 (469) 
Sodhm - N« - 32.997 - Silvery white - Cubic - D 0.97" (15) - M.P. 97.7 (14) (1026) - 
B.P. 893.2 (15) 

Sodiura aluminate - XajO- A1,0, - 163.94 - Coloricsa - MJP.> 1700 (513) - RJ. p l.^ 

m 1.57s, g 1-580 (145) 

Sodimt aluminate - ^^Si'i^AX^O^ (Miscalled "beta-alumina") (838) - 1985.^6 - Color- 
less - Hexapon.^1 - D 3 249 (838) - D.T. 1300 (in vac.) (316) - R.I. o 1//18. e 1.630 (838) 

Sodium aluminum antimonate - lizJ^'2MX)yS\Q^ (Nat swedenborgite) - 589.39 - 
Colorlesa - Hexasonl - D 4.99 (6x7) - RX o 1.77^ « 1770 (17) 

Sodium aluminum fluoride - 2NaF'AlF3 (Nat. c h o d n e witc) - tSfJgf - Tc tni glOd a l - D 34> 
(469) - R-I. o i^ft e 1.342 (469) 

SoAn alumnram fluoride - sNaF-AlF, (Cryolite) - 309.97 - Colorless - Monoclinic - 
D 2.9482»» (862) - M.P. 1000 (521) - R.I. p 1.339, m 1.340, g 1.340 (59a) 

Sodium aluminum fluoride - 3NaF-2AlF3 - 293.94 - M.P. 740 (813) 

Sodium aluminum fluoride - 5NaF'3AlF3 (Chiolitc) - 461.91 - Tetragonal - D 3.005 (190) - 

M.P. 725 (Incong.) (271) 
Sodium aluminum hydroxycarbonate - NaAKOin^CO^ (Nat. dawiotttte) — X44XO — Rbom- 

bic - D 24 (469) - R.I. p 1466, m 1.542, g 1.596 (469) 
Sodim ilmiiiimm photphate - Na,0- A1,0,*aP,0, - 44&oa - Colorleis - Monodiiiie - D 3.7 

(756) 

Sodium alumimui phosphate - 3N^O -2AljOg'3p20j - 815.99 - Colorless - D 3.1 (756) 
Sodium altmrinmn silicate - Na,0-Al203-2Si02(I) (Carnegieite) - 284.05 •> Tridinic - 

D 2.57 (469) - M.P. 1526 (469) - R.I. p 1.509. m - g 1.514 (123) 
Sodium aluminum silicate - Na,0*Al,Oj|'2SiO,(II) (Ncphelite) - 284.05 - Colorless - 

Hexagonal - D a.61921 (120) - Transition to ri249-i2S9 (367) - R.I. o 1.537, e 1-533 (120) 
Sodium altannnni silicate - Na,0*Al,0,*aSiO, ((jiass) - aSfOS - Colorless - R.I. 1.5x5 

(1004) 

Sodium aluminum silicate - Na^O* AljOj ^SiO, (Nat. metamttrolite) - 344.11 - Colorless - 

Monodiiuc - R.L p 1483, m 1.485, g 1.494 (426) 
Sodium alumintini silicate - NajO* Al20,-4Si02 (Nat. jadeite) - 404.17 - IfonocKnic - 

D 344 (469) - M.P. 1050 (469) - R-I. p - m 1.654, g - (469) 
Sodiom almnimmi sOfeate - NajO^AljOjMSiOj (Glass) - 404.17 - Coloriesi - D 2.43 (960) 
Sodium aluminum silicate - N'a.,0- Al20g'6SiO., (.Mbitc) - 524.29 - Colorless - Triclinic - 

D 2.61 (469) - M.P. 1 118 (367) (683) - T.P. 900 (367) (683) - R.I. p 1.535. m i.S3ft 

g 1.536 (469) 

Sodium aluminum silicate - Na,0*A],0,-6SiO, (Oass) - 584i39 - Colorless - D 3:389 (991) - 

R.I. i.4?02 (615) 

Sodium alummum silicate chloride - 3Na20-3Al203'6Si02*2NaCl (Nat. sodalitc) - 969.05 - 

CobMless - Cubic - D 2.295"-» (134) - R.I. 1.484 (I34) 
Soditim aluminum silicate chloride - 3Na,0-3AU03'54Si02 '2X30 (Nat. mariallttt) - 

3851.93 - Colorless - Tetragonal - D 2.56 '(469) - R.I. o 1.539, « 1-537 (469) 
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Sodium almninum silicate fluoride - NajO- AIjOj-gSiOj-aNaF (Nat leifite) - 78M7 - 

Hexagonal - D 2.57 (469) - R.I. o 1.518, e 1.523 (469) 
Sodium aluminum silicate, hydrate - NajO- AUOg-aSiOj-alUO (Xnt. natrolitc) - 380.14 - 

Colorless - Rhombic and monoclinic - D 2.25 (469) - R.I. p i.4lio, m 1482, g 1.493 (469) 
Sodiwn aluminum silicate, hydrate - Na,0*Al,0,'4SiO,*8H,0 (Anafcite) - 44aao - Color> 

less - Cubic - D 2.25 (469) - R.I. 1.472 (715) 
Sodium aluminum silicate, hydrate - lf^fi'^ALX>^'6SiO^'2Hfi (Nat paragonite) - 

764J» - Colorlen - Monodinic (469) " K.I. p m iJSOt g - (469) 

Sodium aluminum silicate, hydrate - 2Na,0-Al,0 •6SiO,'HjO (Nat Qtsioiite) - <k»4^ 

Colorless - Triclinic - D 2.50 (469) - R.I. p 1.504. m 1*508, g 1.545 (469) 
Sodium aluminum silicate, hydrate - 2Na20-3Al203-6Si05'7H20 (Nat. hydronephclite) - 

916.28 - Colorless - TIcxaRonal - D 2.3 (469) - o 1.490, e I.502 (469) 
Sodium aluminum silicate, hydrate - sNajO'SAl .n . SSiO • H O (Nat. nanjakasite) - fi8&35 - 

Colorless - Monoclinic - D 2.615 (106) - P -, m 1.537, g - (xo6) 
Sodium antimony fluoride - N«F«SbF, - 358.76 - Rboaboiwdraii - D 3^79** (613) - ILL 

< 1.3160 (613) 

Sodium arsenate, meU- - Na,0* As,0, ~ 291.82 - Rhombic - D 3.301 (8aB) - M.P. 615 (la) 
Sodimn ancaate^ 9yro--9Na,0*As,0, -3^1 -I>9^ (4^) -MP. 830 -T.P. 688 (la) 
Sodium arsenate ortfio- - 3Na,0*Aa,Og * 4iS'8o - D ail3S (469) - M.P. m6o (la) - T.P. 

410 (la) 

SoAom anenate, hydrate - Vzfi'As^O^- 4^^0(1) - 363 88 - Coloriess - MonodMe H,0 

at 70, — 2HjO at 104.3 (329) 
Sodium arsenate, hydrate - Na,0- As,Oj-4HjO(II) - 363.88 - Rhombic - D a.535 (469) - 

Transition to I at 53-5 (329) - R.I. P 1-538, m 1.554, g 1.561 (469) 
Sodium arsenate, hydrate - Na20*At,0,*6H,0 - 381.90 - Rhombic - D a^ (469) - 

— 2H.O at 17.3 (329) - R.I. p 1.479, m 1.502, g 1.527 (469) 
Sodium arsenate, hydrate - NajO* As,0,' loHjO - 471.98 - D 2.32 (505) - R.I. p 1479^ m 

1.50a, 9 i.sa7 (505) 

Sodium arsenate, hydrate - 2Na.,0 - As,0|*l$H,0 - 634^(5 - Mooodiidc - D IJ87 (469) - 

R.I. p 1462, m 1466, g 1478 (469) 
Sodium anenate, hydrate - aNa^O^As^Og'asHjO - 804.31 - Monoclinie - D 1.73 (469) - 

\f P. 28 (-\6n') - IM. p 1.445. m 1.450. g 1.451 (469) 
Sodium ar.scnate, hydrate - 3Na,0*As,0j- 2411,0 - 848.18 - Trigonal - D 1.759 (469) - 

M.P. 86.3 (469) -R.I. o 1457, e 1466 (4(yg) 
Sodium barium carbonate - NajCOj'BaCOj - 303.37 - M.P. 740 (469) 
Sodium bariuin phosphate - Na^O'aBaO'PgOfCI) - S«X.7S - Colorlcts - Tetrngooal - D 64} 

(X-ray) (544) (972) 

Soditmi barium titanium silicate ~ 2Na.p-BaO'2Ti02*ioSi02 (Nat. tetWOSpbenite) - 
975-7.S - ^^onoc!itlic - D 3.1 (469) - R.I. p 1.645, m 1.661, p i/>88 (469) 

Sodium beryllium autimonate - Na^O'SBeO'Sb^Og (Nat swedcnborgitc) - 585.67 - Color- 
kit - cubic - D 648 (X-njr) (775) (97*) 

Sodium beryllium antimonatc - NajO-SBeO-SbjO, (Nat. nredeoborgite) - 585^67 - Color- 
less - Hexagonal - D 646 (X-ray) (972) (775) 

SodHtnn beryllitnti fluoride - NaF'BeFj - 89.03 - Colorlen - ILF. sao (348) 

Sodium txTvlIium Huoridc - 2Xar-neF., - ni.02 - Colorless — FhfwiMTi moDocUnic ' 

D 2.471=^" (748) - M.P. 575 (748) - k.I. 1.2 (748) 
Sodium beryllium pho^>hatc - Na,0'2BeO'PjOj (Nat. bcryllonite) - 254.07 - Rhombic - 

D 2.85 U<>9) - RX P I.S52. m 1.558. K 1.561 (469) 
Sodium beryllium silicate - Na20-BeO-2Si02 (Nat. chkalovite) - ao7.i3 - Colorless - Rhoai> 

bic - D 2.662 (331) - R.I. p 1.544, m g 1.549 (330 
SotUum berylliam silicate - Na,0*BeO<4SiO, (Glass) 337,35 - O)lorlesi - D 2450 (605) - 

R.I. 1.5096 (605) 

Sodium beryllium silicate - 3Na,0'6BeO*i4SiO, - 1176.93 - Rhombic - D 3.55a (320) - 

R.I. p m l.53a-i.545, g - (3ao) 
Sodium beryllium silicate, hydrate - Na.O-iBcO-fiSin • TT .0 (Nat. ciid l dyi m tc) - 49041 " 

Monoclinic - D 2.55 (469) - R.I. p i.S4S» m »-546, k i.S5i (469) 
Sodium benrlUtmi silicate, hydrate - Na,0»aBeO'6SiO,'H20 (Nat. cpididymitc) - 49041 - 

Rhombic - D 2.55 (469) - R.I. p 1.565, m 1.569, g 1.569 (469) 
Sodium borate - Na20-B20, - 131.64 - Colorless - Hexatironal - D 3464 (a68) - MJ^. 966 

(709) - BJ>. 1434 (203) - R.I. o 1.568, o 1457 (709) 
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Sodium borate - Na^O- 26,03(1) - 20147 - Colorless - M.P. 74a (709) - B.P. 1575 (203) - 

R.I. p I^I, m t'493. g "1.528 (709) 
Sodium borate - Na.^ -2630,(11) - aoz.97 - ColorkM - Tnuuitioii to I at 6qo (709) - RJ. 

p 1.50, m 1.523, g I.5SS (709) 
Sofium borate - Na^O -2620,(111) - 201.27 > Cdorlets - Rhombic - D aan^ (496) " 

Transition to I 725 (709) - R.I. p 1.526, m 1.544, S t-575 (709) 
Sodium borate - Na,0-2B»0, (Glass) - 201 J7 - Colorless - D 2^1-* (495) - R.I. 1.516 (703) 
So&m borate - NajO-dB^O, - 270^1 • Colorless « Tridinie - lf.P. 766 (Inooiig.) (709) - 

R.r. p 1.453 ni 1.525, g 1.551 (709) 
Sodium borate - Na,0*4B,0g - 34a55 - Colorless - TricUnic - M.P. 816 (709) - R.I. p M99, 

m 1.525. S i.5te (709) 

Snd-um b irate - Na^OMBjO, (Glass) - 340.55 - Colorless - R.I. 1.501 (rai'i 

Sodium borate - 2Na,0*Bgdf - igjj^a - Colorless - M.F. 625 (709) - R.i. p 1.50, m 1.52, 

g 1.550 (709) 

Sodium borate, hydrate - Na20-B,0,'8H,0 - 275.76 - Colorless - Monoclinic - D 2 (X) (202) - 
M.P. 53.S (Incong.) (202) - — SHjO'at 100-140 (202) - R.I. p 1.443, m 1.467. g i^SJ (aoa) 

SoSmm borate, hydrate - NajO* 26,03 mHjO (Kernite) - 273.33 - Ooloriess - Mono^irfe - 
D I.9I"* (678) - M.P. 151.5 (678) - R.I. p 1.454. m M72, g 1.488 (894) 

Soditim borate, hydrate - Na.O- 26^05 -sHjO (Tincalcontte) - 291.36 - Colorless - Trigo- 
nal - D 1.880 (8q6) - "Transition to Na,0-2B,0,-4Hj0 at 39 (678) Transition to 
Na^O'aBsOs'sHgO at 88 (679) Transitka to Na,0*aB,0,*H,0 at 190 (679) - R-I* 
o « M74 (896) 

Sodium borate, hydrate - NajO-jBjO^- loIIgO (Borax) — 38144 - Colorless - Monodinic - 

D 1.73 (469) -Transltfcjoto Na,0- 2B,0,«4H,0 at s8.& Trtnsition to Na,0*sB,0,>SH,0 

at ('>o8 ToH.O > 400 (670) - R.I. p 1.447, »" 1469, g I.472 (469) 

Sodium borate, hydrate - Na,0*5B,0,* loH^O - 590.35 - Colorless - Prism - Transition to 

Na,O«5B,O,*2H20 at too (854) 
So&xm borate, flue- - NaF-BF, (Ferrucite) - 109.82 - Colorless - Ithombic and Oibic - 

Transition at 241 (1037) - R.I. p 1.301, m 1.301, g IJ07 (612) 
Sodittm bromide - NaBr - toaj9i - Colorless - Cubic - D 3.ai3<* (1089) - M.P. 747 (sat) - 

B P. 1.^02 (519) - R.I. 1.6439 (1089) 
Sodium calcium aluminate - Na2O'8Ca0*3Al,04 - 81645 - Hexagonal - M.P. 1508 (^loong.) 

(145) - R-I. P 1.702. ra -, g 1.710 (145) 
Sodium calcium aluniitiate - aNa,0-3CB0*sAl,0g - Souga - Hatacoml - M.P. > l6aQ (Z4S) - 

R.I. Mean 1.592 (145) 

Sodium caldtmi aluminate, hydrate - Na,0*CaO*aAl203 '71^30 (Nat. gonnardite) - 448.06 - 

Rhombic - D 2.26 (617) - R.I. p -, m 1.508. g - ("617) 
Sodium caldtmi altmiinum phosphate, hydrate - Na20'2CaO-6Al203*4P205' 17H2O - 1660.22 - 

Colorless - Monoclinic - D 2.83 (621) - R.I. p 1.584, m 1.598. g 1.602 (621) 
SoStmn caldura ahmnnum pho'sphaie, hydrate - 2Na20*CaO'6Al20,*4P,0,*l7H20 (Nat 

wardite) - 1722.21 - Colorless - Tetragonal - D 2.81 (617I - R.T. o 1.590, e 1.599 (617) 
Sodium calcium aluminum silicate - NajO-CaO'Al.Oj'jSiO., ((ilass) - 34ai3 - Colorless ~ 

D 2.658 (890) - R.I. 1.558s (890) 
Sodium calcium aluminum silicate - Na,0*CaO*Al,0,*3StO, (Glass) - 40ai9 - Colorless - 

D 2.612 (890) - R.I. 1.5450 (890) 
Sodium caldum aluminum silicate - NaxO*(>iO*A],0,*4SiO, ((jlass) - 460.25 - Colorless >- 

D 2.570 (PQO) - R.I. 1.5355 (890) 
Soditan calcium aluminum silicate - 3Na,0*27Ca0' ioAl,Og*28SiO, (SarkoUth) - 4401.21 - 

Tetragonal - R.I. o 1.631, e liSiS (149) 
Sodium calcium aluminum silicate, hydrate - Na.^0 • CaO • 2A1^0g*loSiO,»aoH,0 (Nat. fan- 

jasite) - 1282.87 - Cubic - D 1.912 (469) - R.L 148 (469) ' 
Sedhnn caldum alnninnni silicate, hydrate - Na,0*aCaO*3Al20., '95102 -811,0 (Nat. paevdo- 

ncsrJifo) - 1164.64 - Colorless - Triclinic - f) 2.22 (469) - R I p -, m t 510. g - (617) 
Sodium calcium aluminum silicate, hydrate - Na30-2CaO-3Al20,-9Si03*8Il2O (Nat. meso* 
lite) - 1164.64 - Colorless - Monoclinic - D 2^56 (427) - R.I. p 1.505. m 1.505, g 1.506 
(469) 

Sodium calcium borate, hydrate - NajO •2CaO- 56303 • 10H2O (Nat. probcrtite) - 702.51 - 
Colorless - Monoclinic - D 2.141 (617) - R.I. p 1.517, m 1.525, g 1.544 (617) 

Sodium caldum borate, hydrate - NajO -2030 -56203 • 16H2O (Nat. ulexite) - 8ioj6i - 
("olnrlcss - Monoclinic - D 1.65 (617) - R.I. p 1491, m 1.504, g 1.520 (617) 

Sodium calcium carbonate - Na^CO^-CaCO. - 206.09 ~ Colorless - Hexagonal - D 2.540 
(25s) « M.P. 8t2 (7«o nnn.) (2155) - rI o i.S47i e 1.504 (asS) 
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Sodiini ealdiim carbonate'- NagCOs^aCaCO, (Nat. ifaortHe) - 306.18 Rhombic - D aJSa^ 

(267) - M.P. 600 (Incong.) (267) - T.P. 200 (267) - R.I. p 1.531, m 1.555, g 1.570 (2^.7) 
Sodium calcium carbonate, hydrate - Na2COj'CaCOj*2HjO (Nat. pirssonite) - 234.12 - 

Rhombic - D 2.35 (469) - M.P. 813 (469) - R I- P 1.504. m i-S09» g 1.575 (469) 
Sodium calcium carbonate, hydrate - Na2CO,'CaCO,*5H,0 (Nat gaylussite) - 3I4J» - 

Colorless - Monoclinic - D t.qq (752) - R.I. p 1.444. m 1.516, 1.523 ( \6r)) 
Sodium calcium carbonate phospliate - NajCOj'CaCOj-CaaCPO^)^ (Carbonate-apatite) - 

516.37 - Colorlen - Hexagonal - R.I. o 1.635, « 1-626 (251) 
Sodium calcium magnesium aluminum silicate Xa20-2CaO'2MgO'Alj03-8SiO, (Nat. 

tuxtlite) - 837.21 - Monoclinic - D 3.27 (469) - R.i. p 1.666, m 1.674, g (4^) 
Sodiani catctmn phosphate - Na,0*aCaO« P,Os(I) - 316.19 - Colorless - Hexagonal - D 3.17 

(X-ray) (544) (972) 

Sodium calcium phosphate - Na,0*2<^0*P,0|(II) - 316.19 - Colorless - Rhombic - D 2.90 
(X-ray) (544) (972) 

Sodium calcium phosphate - Na,O*3GaO*P,O0 - 37%^ - Colorfess - Hexagonal - RJ. 

o 1.623, e 162 (612) 

Sodium calcium phosphate - 3Na,0'3CaO'2P,0, - 638.29 - Monoclinic - D 2.1 (469) 
Sodium calcium silicate - Na,0*CaO*SiO, - 1^1$ - Colorteis - Cubic - D 2.79 (1093) > 

R.I. 1.60 (io-5> 

Sodium calcium silicate - Na,0*CaO-3SiO, (Glass) - 298.25 - Colorless - D 2.639 (890) - 
R.L 1.5493 (890) 

Sodium calcium silicate - Na,0«CaO*4SiOa (CUmu) • as&3i - Colorkw - D a;S79 - 
R.t 1.5363 (890) 

Sodhm calcium silicate - Na^O-CaO-sSiO, (Glass) - 418.37 - Colorless - D 2.530 (890) - 
R.I. 1.5264 (890) 

Sodium calcium silicate - Na,0>CaO'6SiO, (Glass) - 478^ - Colorless - D 2.490 (40)7) - 
R.I. 1.5188 (890) 

Sodium calcium silicate - Na,0*2CaO-3SiO, - 354.33 - Golorkss - Pieudbcobic - M.P. 1184 

(469) - R.I. P 1.595. m -, g 1.598 (705) 
Sodium calciiun silicate - Na20'3CaO'6SiO, - 590.59 - Colorless - Rhombic - M.P. 1047 

(Incong.) (469) - R.I. P 1564, m g 1.579 (705) 
Sodium calcium silicate Na,0«3CaO*6SiO| (Qast) - 591x59 - Colodeu - D 2^708 (703) - 

R.1. 1.571 (703) 

Sodhmi calcium silicate - aNa^O^OiO'sSiO^ - 360.24 - (jolorless.- Cubic - D 2.775 (1093) - 

M.P. Ti.)T (Incong.) ('469) - R.I. 1.571 (705) 
Sodium calcium silicate, hydrate - Na^OMCaO ^SiOj-HgO (Pectolite) - 664.69- Mooodiiiic - 

D 2.73 (469) - R.I. P 1-595. m g 1.648 (561) 
Sodbm calcium sulfate - Na^SO^-OSO^ (Nat. glaubcrite) - 378^ - Cdorlcs* - Mono- 
clinic - D 2.83 (460) - R.I. p 1.51?, m 1.532, g 1.536 (469) 
Sodium carbonate - Na^CO, - loo.uo - Fuur modifications (658) - ALP. 854 (521 ) - T.i*. 

356, 486, 618 (658)*- R.I. p MIO, ni 1.537. g 1-544 (1041) 
Sodium carbonate, hi- - Nail CO , (Nahcolite) - 84.02 ~ Colorless - Monoclinic - D 2az (617) - 

D.T. 1134 (760 mm.) (520; ~ R.I. p 1.380, m 1.500, g 1.586 (617) 
Sodhmi carbonate, hydrate - Ka.CO,*H,0 (Thermonalrite) • 194^1 - Rhonbic - D 9455 

(757) (199) - M.P. 112:5 (Inoonc.) (760 mm.) (1041) - RJ. p i^ao^ m 1.506, g i,SH 

(617) 

Sodhmi carbonate, hydrate - Na,CO,*7H20 - 232.12 - ISiembie and trigonal - D 1.51 (469) - 

D.T. 35.1 (469) 

Sodium carbonate hydrate - NaXOj-ioHjO (Natrite) - 286.17 - Rhombic - D 1.4461^ (228) - 

Transition to NajC03'7HjO at 31.85 (1027) - R.I. p 1^105, m 1-425, g 1440 (469) 
Sodium carbonate, hydrate - 2Na,CO, • 5H,0 - 40Sja8 - Cdorleu - Rhombic - D aj053 (757) > 

K.I p 1.435. tn 1.402, K 1.547 (757) 

Sodium carbonate, hydrate - NajCO,- XaHC0,*2H,0 (Trona) - 226.05 - Colorless - Mono- 
clinic - D 2.13 (617) - M.P. 195 (Incong.) (1042) - R,I. p 1.41a, m ij^tt, g 1,540 (617) 

Sodium carbonate, hydrate - Na,CO,-3NaHCO, - 3S&06 - Colorless - Needle - RJ. p 1.43s 
m-,g 1.526 (193) 

Sodhm carbonate adfate - NajCO.-sNa^SO, (Burlceite) - 390.10 > Cdorfeas - Rhombic - 

D 2.57 (297) - R.I. p 1.450, m 1.490, K 1.402 (297) 
Sodium chlorate - NaClO, - 1064S - C:olorless - Cubic - D 249 (469) - M.P. 355 (521) - 
RJ. 1.5151 (469) 
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Sodhan cUonte, per- - NaClO^ - laMS - Colorless - Rbdadiie - D M99 (1086) - ILP. 48* 

(469) - R.r. p 14606, m 1.4617, g 14730 (1086) 
Sodiam chloride - NaCl - 5845 - Colorleu - Cubic - D 2.163 (4^) - M.P. 8004 (845) - 
B.P. 1465 (519) - RX i.M4a (4^) 

Soffitim chromatc ~ Na^O-CrOj - 162.00 - Yellow ^ Rli mbic - D 2.73 (692) - MJ. 393 (469) 

Sodium chromatc, di- - Na,0 • aCrO, - 362.02 - Orange - M.P, 356.7 (635) 

Sotfitnn chromhnn (III) phosphate - Na,0 Cr20,*2P,0, - 498u)9 - Green - RhonJlie - 

D 30 (469) 

Sodium colurabatc - Na_,0-Cb.O, - 327.81 - Cubic - D 4.609 (X-ny) (8x5) 

Sodium columbatc - jXa^O-CbjO, - 451-79 - D 3725-- (97°) 

SoditBB cjaoBte; sdeno- - NaCNSe - 127.98 - Colorless - Plates - D 2.490-"' (467) 

Sodium cyanatc, thio- - XaCNS - 81.08 - Colorless - Rhombic - D (467) - M.P. ^ 

(521) - R.I. p 1.545. m 1-625, g 1.695 (1075) 
Sodium cyanide - NaCN - 4gioa - Colorless - Cubic - D 1.596* (99) . 559 (5JX) - 

B.P. 1497 (519) - R I. 1-452 ff»o3) 
Sodium ferrate - See Sodium iron (III) oxide 

SoAn flooride > NaF - 42.00 - Colorless - CoMe - D 3.79 (469) - U^. 999 (sat) - B.P. 

T704 <'5iO^ R T 1-3258 (954) 
Sodium formate - NaHCO, - 68u>2 - Colorless - Monodinic - D 1.93 (46')) - M.P. 255 (526) 
Sodium germanate - Na,0*GeO, - 166.59 - Colorless - Moaodinic - D 3.31-- (917) -> li^* 

10^3 (gig) - R.I. p m 1.59. g - (917) 
SodiuTTi pcrmanate - NajO^aGeO, - 271.19 - M.P. 799 (919) 
Sodiuni Kermaiiate - Na.,0'4GeO, - 480.39 - M.P. 1052 (919) 

Sodium hydroxide - XaCjli - 40LOI - CotarleM - Rhombic - D fljOS (SS^) - If JP. 333 (531) •> 

R P. 1378 (519) - R-I. P 1^57, m 1470, g 1.472 (706) 
Sodium hydroxide, hydrate - NaOH'H^O - 58.03 - Colorless - Rhombic - D 1.829 (609) - M.P. 

6so (706) -RJ. p I43S* » i<470b f t-47S (706) 
Sodium iodide - Nal - 149.92 - Colorless - Cobk - D 3j667 (469) - M.P. tts (Sai) - RP. 

1304 (519) - R.I. 1.7745 (»Q75) 
Sodim iron (III) flooride - 3NaP*FeF, - 238.85 - Colorless - Ctdnc - D ago (694) 
Sodium iron (III) oxide - Na,0«FegOg - 331.^ - Brown - Hwagonal - D 443 (353) - 

M.P. 1345 (560) 

Sodimn iron (II, III) silicate - NajO*FeO»Fe,0,'5SiOj (Nat. riebeckite) - 593^2 - Mooo- 
dinic - D 3-44 (469) - R-I- P - tn 1.687. g - (469) 

Sodium iron (II. Ill) silicate - NajO'2FeO-Fc,03-6SiO, (Nat croddoUte) - 73573 - Mooo- 
clinic - D 3..i (469) - R.I. p -, m 1.70, g - (469) 

Sodium iron (III) silicate - NajO'FcjOjMSiOj (Acmite) - 461.91 - Faint yellow - Mono- 
clinic - D 3.5 (469) - M.P. 990 (Incong.) (126) - R.I. p 1.776, m 1.819, g 1.836 (1058) 

Sodium iron (III) silicate - sNa-O^Fe^Oy-SSiOi - 95aii - Brown - Hexagonal - M.P. 838 
(131) - RI. o ijteg, e ij^ (131) 

Sodium iron (III) silicate - sNajO-FcOj-SSiO^ (Glass) - 950.11 - Brown - R.I. 1.583 (131) 

Sodium iron (III) silicate - 6NasO*4Fe|0,*5SiO, - I3ia96 - M.P. 1091 (131) - RJ. p 
m 1.96, g - (131) 

Sodiam lanthanum silicate - Na^O-I^jOg'aSiO, - 507.95 - Colofkss » Heacagooal - D 3J9a 

hoi-) - W V. loao (1015) *- R.I. o 1.867, e 1.840 (256) 
Sodium lead (ii) silicate - Na,0-2PbO-3SiO, - 688.59 - Monodinic - M.P. 615 (585) 
Sodiam lead (II) siUcBte - Na,0*2PbO-4SiO, - 748.X5 - Rhombic - U.P. 635 (Inoooff.) 

(585) - R.I. p 1.744, m -, ? 1.782 (585) 
Sodium lead (II) siUcate - Na,0-3PbO-6SiO,(I) - 109148 - Tetragonal - M.P. 717 (585) - 

RX p x.704t n X'707 (5^5) 
Sodium lead (II) silicate - Na,0-3FhO-6SiOs(n) - logx^ - Rhombic - Transition to I 540 

(585) - R I P ».7ift m -» 8 1.744 (585) 
Sodhmi lead (II) silicate - Na,0*3PbO>7Si03 - 115154 - Hexagonal - M.P. 72$ (Incong.) 

(585) - R-I- P 1-726, m -. g 1.750 (5H5) 
Sodium lead (II) silicate - 3Na,0*3PbO*iiSiO, - 1516.36 - M.P. 645 (Incong.) (585) - 

R.I. p 1.617, m -, g i.68i (585) 
Sodium lithium alutninura fluoride - 3NaF*3LiF*aAIF, (NaL oyolidiionite) - 37x76 - QMc - 

D 2.78 (469) - I< I- 1.339 (46q> 
Sodium hthium carbonate - NaLiCO^ - 89.947 - Hexagonal - D 2.294 (355) - M.P. 514 

(ass) - R.I. o i-SA e 1406 (355) 
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Soditnn lithium silicate - Na^O - Li^O • 2SiOa - 9X1^ - Rhombic - M.P. 847 (Incoof.) (SfC) « 

RJ. p 1.552, m I.5S7, K 1^71 (576) 
Sodtmn litfahmi silicate - Na,0'Li,0-2SiOj (Glass) - 211.99 - Colorless - R.I. 1.539 

(Quenched) (576) 

Sodium lithium sulfate - NaLiSO^ - 126 00 - Colorless - Hexagonal - D 2.3'^)q-« (348) 
Sodium lithium tungstate - jNajO-LijOMWO, - 1143.53 - M.P. 511 (Incong,; (447) 
Sodium magnesium aluminum fluoride - 2NaF*MgF2'AlF| (Nat. weberite) - ajuta^ - Color- 
less - Monoclinic - D 2,06 (109) - R.I. p 1.346, m 1.348, g 1.350 (too) i 
Sodium magnesium carbonate - Na^CO^'MgCOg - 190.33 - Colorless - Tetragonal - D X734 

(ass) - M.P. 6n <ia40 «lmi.) (ns) - Itl. o x-SM, « < i.S4 (aS5> 
Sodium mapnc'iium fluoride - NaF'MgF^ - 85 J2 - Colorless - M P. 1030 (376) 
Sodium magnesium phosphate - Na,0*MgO'P,0, - 244.35 - Cubic - D 2J (469) 
Sodium magnesiimi phosphate «> Na^O-aMgO'P^O, - 284.67 - Coloriess - D 2.5 (469) 
Sodium magnesium phosphate - 2X330 • MgO- PjO, - 306.34 - Cubic - D 2.2 (756) 
Sodium magnesium silicate - Na^O'SlgO-SiOg - 162.37 - Colorless - Cubic - R.I. 1.523 (117) 1 
Soditmi magnnrimn ailicate - Na20*2MgO-2Si02 - 262.75 - Colorless - Monoclinic - RJ. p ! 

1.641, m g i.fiS4 (117) 
Sodium magnesium silicate - Na,0'3MgO*6SiO, - 503.99 - MooocUnic - R.I. p 1.540^ m «v 
g 1.546 (117) 

Sodium magnesium sulfate - NajSO^ • MgSO^ - 06x44 - OAmiut - M.P. 670 (a37) - TJP. 

625 (237) - R.I. o 1.650, c 1.450 (237) 
Sodium magnesium sulfate - 3Na2S04'M£S04 (Nat vanthoffite) - 546.54 - Colorless - 
Monodinic - D aj69 (469) - R-L P i^St m x.489, g 1.489 (469) 

Sodium manganate, per- - NaMnO^ - 141.93 - Purple - D 2.47'* (208) - D.T. 170 (ao6) 
Sodium manganese (II) phosphate - NajiO'MnO'PjO, - 374.96 - D 2.9 (469) 
Soditmi manganese (II) phosphate - NajO^aMnO^PsO^ (Nat. natrophilhe) - 345J9 - Rhom- 
bic - D 3-41 (469) - R.I. p 1.67X, m i/)74. g 1.684 (469) 
Sodium manganese (II) phos{^te - 2Na.O-MnO«P208 ~ 336-95 - D 2.7 (469) 
Sodium molybdate - NajO'MoOj - 205.94 - Colorless - D 3.28»» (53) 
Sodium molybdate - Na20'MoO^(I) - 205.94 - Colorless - M.P. 687 (521) 
Sodium molybdate - Na.O* Mo03(II) - 205 94 - ColorU'*? ~ Transition to I 621 (147) 
Sodium molybdate - NaoO • Mo03(III) - J05.94 - Colorless - 1 ransition to II 580 {,447) 
Sodium molybdate - NajO-MoOj,(IV) - 205.94 - Colorless - Transition to III 423 (447) 
Sodium molybdate, di- - Na^O -2X1003 ~ 349-^9 - Colorless - Needle - M.P. 612 (460) 
Sodium neodymium silicate - Na,0*Nd||0,'2Si0g - 518.65 - Hexagcmal - R.L o 1.889, c 
iMi (as6) 

Sodium nitrate - NaNOj - 85.01 - Cnlorleii - Trigonal - D aj63" (457) - M.P. 305.5 

(634) - R.1. o 1.5845, e 1.3360 (469) 
Sodium nitrate 6ydraxide • NaNOa*NaOH - iasx» - Colorless - K.P. a6o (835) 
Sodium nitrate hydroxide - NaNOg-aNaOH - 165.03 - C^ff^W - M.P. 260 (835) 
Sodium nitrite - NaNOj - 69.01 - Colorless - Rhombic - D 2.144 (i57) - M.P. aB4 (a6|3) - 

T.P. 165 (157) - D.T. 370 (157) - R.I. p X.354, m iu0o, g 1.648 (1121) 
Sodium oxalate - Na^CgOf • i34<ox Colorless - D 3.355 (4xx) " R.L P 1.4x0^ m x.5aB, g 

(411) 

Sodium oxide - Na^O - 61.99 - Colorless - Cubic - D 2.27 (469) - D.T. 1275 (600 mm.) (636) 
Sodfami oudde, per- - Na^O, - 77.99 - C>>lorless - D a^s (469) - M.P. 460 (X7s) - D.T. 6S7 

(760 mm.) (175) 

Sodium oxide, per-, hydrate - Na,0,-8U,0 - 222.12 - Colorless - Hexagonal, monoclinic - 

D X.61 (571) ' D.T. 50 (469) 
Sodium phosphate, nwta- - ftufi'l?fi^(l) - ao4jo$ - U,"?. tias (764) - R.L p X474« m 

g 1^80 (764) 

Sodium phosphate, meta- - Na20-P..O,,(IT) - 204.03 - Transition to I 475-500 (764) - R.I. 

p 1.502, m g x.5a5 (764) " j 
Sodium phosphate, meta- - XajO-P.^Oj ( III ) - 204.03 - Colorless - D 2.476 (469) - Transi- 
tion to II 400-425 (704> -Ir.I. p 1.502, m -, g I.5a5 (764) 
Sodium phosphate^ meta- - Na,0*P,0, (Caaas) - ao4X»3 - Colorless - D a.484** (979) 
Sodium phosphate, pyro- - 2Na,0- P.O, (I) - 266.03 - M.P. 985 (764) 
Sodium phosphate, pyro- - aNaiO-P^Oj(II) - 266.03 - Transition to I 545 (764) 
Sodium phosphate, pyro- - aNaaO*P,0,(III) - 266.03 - Transition to II 518 (764) • 
Sodium pbosphate. pyro- - aNagO*P,0,(IV) - abdos - Transition to HI 509 (764) 
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Sodbn phosphate, pyro- - 3Na30*P,0,(V) - 266.03 - Cdockit > D a45 (4^9) - Tmui- 

tion to IV 398 (764) - R.I. p M75, m -, g i 496 (7<^4> 
Sodium phosphate, ortho- - sNa^O'PjO, - 338.OJ - Colorless - D 2.S37" » (469) - M.P. 1340 
(469 ) - T.P. 700 (1125) 

Sodium phosphate - 5Na,0<^,0,(I) - 736jo8 - M^. 6ao (Incoog.) (764) - R.I. p Ufftt 

TO - g 1.500 (764) 

Sodium phoopluMe - 5NatO*3P,0,(II) - 736uOB - Colorleat - Tramitiaii to I 51S (764) - 

' R.I. p 1 .471, m g 1.500 (764) 

Soditun phosphate, hydrate - Na,0*P.O.*H.O - 322.05 - Colorless - Monoclinic - D i.86a 
I (469)-D.T.a»(469) 

Sodium phosphnte, hydrate - Na O- P^Oj^H-O - 276.08 - Colorless - TricHnic - D 2.48 (348) 
Sodium phosphate, hydrate - Na^O-P^O^ •4H,0 - xjtxH - Colorless - Rhombic - D 2^)4 

(469) - MJ. 190 (Inoong.) (469) - RJ. p 1456. m 1-485. g 1.487 (469) 
Sodium phosphate, hydrate - Na^O'EjOg '611,0 - 308.12 - Colorles* - PtmnAIr - D UjH 

(469) - M.P. ~ 60 (469) - R-I- P I-440, m 1.463, g 148a (469) 
Sodnn phosphate, hydnte - Na,0-P,0,*7H20 - 326.13 - ColorkH - IConocUdc - D 

(469) - R.I. p 1.460, m 1465, g 1.465 (469) 
Sodium phoa^hat^ fagrdrate - 3Na.O* P.O. '511.0 - 356.11 - Colorlesi - Hexagonal - D x.848 

(469) 

Sodium phosphate, hydrate - aNajO-PjOs* ioH,0 - 446.19 - Cdorlm - Monodiaie - D Id8a 

(469) - R.I. P M50, m 1453. fr i-46o (469) 
Sodium phosphate, hydrate - 2Na20- Pj^s* "HjO - 4' 4.21 - Colorless - Rhombic - R.I. p -, 
m 1443. g - (469) 

Sodium phosphate, hydrate - 2Na20-P20s' 15H2O - 536.^ - Cotorkw > Monoclinic - D x479 

(469) - R-I. p 1441, ra 1442, g 1453 (469) 
Soffinm phosphate, hydrate - aNa,0*P,0,*S5H,0 > 7KS43 - Cotorfett - Mooodime - D 1.53^' 

(469) - M.P. 34.6 (4r>g) - R.I. p 1432, m \.aZ^\ ^ 1.437 (469) 
Sodium phosphate, hydrate - 3Naj0*P,Oa*24H,O - 76040 - Colorless - Trigonal - D 1.63 

(348) - MJ>. 734 (Incoog.) (469) - K.I. o 1446. e 145a (4«9) 
Sodium phosphate, hydrate - 3NajO'2P205'33H20 - 1064.58 - Colorless ~ M P. 55 (469) 
Sodium phosphate, hydrate - 5Na^0*3P20g«i2H20 - 952^27 - Colorless - Triclinic - D 2.12 

(ns) 

Sodium phosphate, fluo-, hydrate - NaF-PF,-HjO - i8r).03 - D 2.369J» (613) 
Sodism praseodymium (IV) oxide - NajO-PrOj - 234.91 - Cubic - D 4.60 (1126) 
Sodnm prasco dy n ii u n i silicate - Na20-Prj03-2Si02 - 511. 95 - Hexagonal - R.I. o 1.889, 
e 1. 861 (256) 

Sodium rhenate, per- - Na,0*Re,0y - 546.62 - Colorless - Hexagonal - M.P. 300 (ia O,) 

(739) 

Snfinm sanarioni silicate - Na,0*Sa,Og«flSiOa - 53097 - Hexagonal - RJ. o tjgfl^ e 1^867 

(256^ 

Sodium selenatc - Na,0'ScO, - 188.95 ~ Colorless - Rhombjc - U 3.10 (469) 

Sodium sdenateb hTdraie - Na,0*SeO.*ndEl20 - 369^12 - Colorless - MonncHnic - D 1.58 

(469) 

Sodium selenide - Na,Se - 124.95 ~ Colorless - Cubic - D 2.6 ( 1 124) - M.P. > 875 (664) 

Sodinni selenide - NajSe, - 303.91 - MJP. 495 (664) 

Sodium selenide - Na^Scj - 282.87 - M.P. 313 (Incong.) (664) 

Sodium selenide - NaJSe. - 361^3 - M.P. 290 (Incong.) (664) 

Sodram silicate - Na,0*Si0, - xaajos - Colorless - Rhombic - D 3.614*' (89) - MJP. 1089 

(573) - R T P 1-513. m 1.520, g 1.528 (573) 
Sodinm silicate - Na,0'SiO- (Glass) - 132.05 - Colorless - D 2.570 (703) - RJ. 1.517 (703) 
Sotei sflicate - NajO-aSiOjd) - t83.it - Colorless - M.P. 874 (469) 
Sodium silicate - XajO-2Si02(II) - 182.11 - Transition to I 707 (577) 
Sodium silicate - Na^O-aSiOjCHI) - 182.11 - Colorless - RbomUc - D 2496'« (95) - Transi- 
I tion to II 678 (577) - R I- P I497. m 1.505, g 1.508 (573) 

Sodiwn silicate - Na20-2Si02 (Glass) - 182.11 - Colorless - D 2.489-5 (95) - R.1, 14^0$ (364) 
Sodhmi silicate - aNa,0*Si0|(I) - 184.04 - M.P 1 130 (Incoog.) (573) - R.L p X.534, m -> 
f 1-537 (573) 

Sodium silicate - ^a^O'SiO, (II) > 184JO4 - Tablet - D 2.5 (315) - Transitioa to 1 960 (315) - 

R.I. p m 1.536, g - (704) 
' Sodium silicate^ Igrdrate - Na^^O'SiO^'SH^O - 212.13 - Colorless - Triclinic - D 1.7^° 
(jB) - 1I.P. 73.30 isr) - kX p I447» « 9 (ifiW) 
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Sodium silicate, hydrate - Na,0'SiO„-6H,0 - 230.15 - Colorless - Monociinic - D 

(38) - M.P. 62.85 (37) - R.I. p 1405, in M73. g 1-465 C107S) 
Sodium silicate, hydrate - Na,0*SiO,*8H,0 - a66.t8 - Colorless - Monrrlinir - D USf^ 

^ M P. 48.35 (37) - R I- P I-4.V. m i.^^''.^ g 1.4^5 (1075) 
Sodium silicate, hydrate - Na^'SiO, -91120 - 284^ - Colorless - Rhombic - D i.646>* 

(38) - M.P. 47^5 (37) - RJ. p MSt, m 1455, g 1.460 (1075) 
Sodium silicate, boro, hydrate - Na20'B.03-4Si02-2lI.O (Nat. searlesite) - 4074O - Color- 
less- Monociinic - D 2^ (396) - R.l" p 1.515, m 1.533. g i 535 (396) 
Soditmi silicate, fluo- - aNaF'SiF^ (Malladrite) - 188.05 - Colorlets - Hexagonal " D 

(469) - R.I. o 1.3125, e 1.3089 (818) 
Sodium silicate phosphate - 4Na^O-SiO,-2P205 - 592.10 - M.P. 961 (916) 
Sodium strontium aluminum fluoride - NaF-3SrF2*3AlF3 (Nat. jarlite) - 670.80 - Color- 

leso > Mooodinie > D 3-93 (108) - R- 1, p 1-427. m 1.433, K i-435 (108) 
Sodium strontium aluminum fluoride - NaF • 3SrFg*3AlF, (Nat mettjarlitc) - 670d8o - 

D 3.781 (108) - R.I. p -, m 1.432. g - (108) 
Sodium strontium carbonate - NajCO.-SrCO, - 253.64 - (jolorten - If .P. 750 (469) 
Sodium strontium phosphate - Na,0*aSrO-P,0,(I) - 4UJ»9 - GdorlcM - Tetiiffoaal - 

D 4.00 (X-ray) (544) (»72) 
Sodtnm i tr on ti ti m phosphate - Na,0<aSrO*Pj|0,(II) - 411.29 - Colorlen - Hexagonal - 

D a.74 (X-ray) (544) (972) 
Sodium strontium titanium silicate - NajO-SrO-TiOj-sSiO, (Nat. lamprophyUite) -365.64'- 

Rhombic - D 3.45 (3<^ a) - R.I. p i".745, m 1.754. « i./So (617) 
Sodiiim anlfate - Na^SO^d) - 143.05 - Colorless - Hexagonal - M.P. 884 (469) 
Sodium sulfate - NajSO^dl) - 142.05 - Colorless - Transitioa to I 436, tranaitioa to m 

238 (572) - R.I. p < 1.465, m g 1.480 (572) I 
Sodioni snlfate - Na^SO^dU) - i4ajos - Cdorleso - Rhombic - D a.tig7** (S8t) - Trami- } 

tion to I 247 (572) - R.I. p -, m lutSO'i 4S5, p - ("2) 
Sodium sulfate - Na,SOf(IV) - 142.05 - Colorless - Monociinic - TransitioB to 11 230, 

tran^oa to III aio (572) - R.1. p < 146, m -, g 1-480 (572) 
Sodium sulfate - Na2S04(V) (Thcnarditc) - 142.05 - Colorless - Rhombic - D 2.664" 

(581) - Transition to IV 197, transition to III 317 (572) - RJ. p 1^67, m 1473. g 1.481 

(1089) 

Sodium sulfate, pyro — Na,0'2S0, - 222.11 - ( ilorkss - D 2.658-'' (165) 

Sodium sulfate, thio- - Na^S^Oj - 158. 11 - Colorless - Monociinic - D 1.667 (469) 

Sodium sulfate, bi- - NaHSO, - 120.07 - Colorless - Triclinic - D 24762" (753) - M.P. 186 

(539) - R.I. p 143, m 1.46, g 147 ("2) 
Sodium sulfate, hydrate - Na^SO^'ioHgO (Nat. mirabitite) - 322.33 - Gdofflcto - Ifooo* 

clinic - D 148 (469) - R.i. p 1.394. m 1.396, g 1.398 (469) 
Sodium tidlate, hydrate - Na^SO,- loH^O (Glatiber's salt) - 333^ - OAwkat - Monodiaie * 

D 1.464 (^Cq) - T P. 3-'>3 (836) (827) - R.I. p 1.396. m 14103. g 14192 (856) 
Sodium sulfate, hydrate - NaHSO^-HjO - 138.08 - Colorless - Monociinic - D 2.11720 (753) 
Sodhm sulfate, thio-, hydrate - NajSjO, -51120 - 248.30 - Colorless - Monociinic - D I.69 

(469) - M P. 48.0 (469) - R.I. p 1.4886, m 1.5079. g 1.536 (469) 
Sodiuti) sulfide - Xa_,S 78 05 - Colorless - Cubic - I) 1.856 (469) - MJ*. 978 (779) 
Sodium sulfide - Xa.^Sj - iiu.ii - Brownish amber - M.P. 473.9 (779) 
Sodium sulfide - Xa^-S^ - 174.23 - Dark yellow - Cubic - M.P. 284.8 (779) 
Sodium sulfide. hi> - NaUS - 56x7 - Colorless - (I) Cubic, (II) trigonal - D 179 (1090) - 

D.T. 400 (993) 

Sodinm sidfite - Na^SO, - 12&05 - CtMeat - Hexagonal - D 2j6s3 (399) - R.L o i ^ 

e 1.51S (t€75) 

Sodium tantahte - Na-0'Ta,Oj - 503.75 - Cubic - D 7.141 (X-ray) (815) 
Soditim tdlQfide - Na^Te - 173.61 - Colorless - D 2.90 (1124) - M.P. 953 (783) 

Sodium fttnnate - NajO-TiO^. - 89 - M.P. 1030 (1057) 
Sodium titanate - Na,0*3Ti62 - 221.79 - M.P. 985 (1057) 

Soditmi titanate - Na,0'3Ti02 - 301.69 - C^olorless - Monociinic - D 3.5 (469) - M.P. iiaB 
(1057) 

Sodium titanate - 4Xa20'5Ti02 - 647 46 - Monociinic - R I. p -. m>i74^ ( - (735) 
Sodium titanium lluoride aNaF'TiF^ - 207.90 - M.i\ 700 (339) 

Sodium titanium silicate - N«,0*iriO|*aSiO, (Ramsayite) - 341^1 - Brawn - D 3.43 i&j) - 
M.P. 634 (340) - R.I. p 1.91, m 2.01, g 2x9 (617) 
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Sodium titanium silicate - 2\2 .0'$TiOf'4SlO^ - X0QM6 - Frimillic - D aJB (S20) - 

R.I, p 1.6^ m g iiS55 (320) 
So*«iBtmigitate-Na,0-WOj(I) - 293.91 - M.P. 695.5 (358) 

Sodium tungstate - Na^O WOjdl) - 293.91 - Transition to I 588.8 (358) 

Soduim tunpstatc - Na^^O-WOjdll) - 293.91 - Rhombic - D 5.i3»<» (358) - Tnnntioa to U 

5^ U3) (358) - R.I. p -, m 1.678, g - (358) 
Sodium tungstate - Na,0-2W0, - 525.83 - Rhombic - M.P. 738 (643) - TJ. 547 (643) 
Sodium tunpstate - Na^OMWO, - 98967 - M.P. 784 (Incong.) (447) 
Sodium tungsten phosphate - 'tia^0'2\\0 -Pfi^ - 667.87 - M.P. 850 (348) 
Sodium uranate - Nft^O^sUO, - 920.20 - Bronte color - RhonAic - D 6.91a (469) 
Sodium vanadate, meta- - NajO'V^O, - 243.90 - Monoclinic - D 2.79 (469) - M.P. 56a (469) 
Sodios) vanadate, pyro- - 2Na,0'V«0, - 305^89 - Hexagonal - M.P. 654 (469) 
Sodhn irandate, ortho- <- 3Na,0*V;0, > > Colorlen - M.P. ^ 966 (469) 
Sodium vanadate - Na^O- V^Oj'SVjO, - 1137.40 - Rhombic - M.P. ^ 800 rincoriR.) (4<''0) 
Sodium vanadate, hydrate - 3Na,0* V,0«*aoU,0 - 728^20 - Colorless - Hexagonal - R.L 

ot.S398»e 1.5475 (469) 
Sodium vanadate, hydrate - 3NajO'Vj05'2oH20 - 728.20 - Cubic - R.I. 1.5305 (469) 
Sodiam vanadate, hydrate - 3Na,0*V|0, '2411,0 - 80026 - Hexagonal - D i4a (ift^) - R.L 

O 1.5095. e 1.5232 (4f>9) 
Sodium yttrium fluoride - NaF-YF, 187.92 - D 4.21 (746) 

Sodiam yttrium silicate - Na,0* YgOg'sSiO, - 235^84 - Colorless - Hexagonal - RX o i43^ 

e 1.S04 (256) 

Sodium zinc phosphate - Na,0'ZnO'P,Oj - sAmx - Colorless - Rhombic - D 3.1 (756) 
Sodium zinc phosphate - 2NajO'ZnO'P205 - 347.40 - Colorless - Cubic - D 2.8 (469) 
Sodium zinc phosphate - Na,0*221nO*PgOg - 366.79 - Colorless - Rhombic - D 3.3 (469) 
SodfaMtt nreonate - Na,0*ZrO, - 185^ - Rhombic -D 4J0 (3i5> - M.P. 1500 (Ineeog.) 

(215) - R I. p T.720, m g > I f'n f2i5) 
Sodium zirconium silicate - Na^O'ZrOj-SiO, - 245^ - Rhombic - D 3^)5'* (215) - MJP. 

1477 (215) - RJ. P 1.741. ro -, g 1.790 (215) 
Sodium zirconium lOicate - Na,0*ZrOg*2SiO, - 30543 - Rhooibic - RJ. p ij688» m 

g 1.710 (215) 

Sodium zirconium silicate - 2Na.0-2Zr0^. -38102 - 650,60 - Trigonal - D 2.880^1 (215) - R.I. 
o 1.715, e 1.692 (215) 

Stron i nn - Sr - 87.6) " Yellowish - Cubic - D 2J6^ (15) - 770 (14) ("n6) - B.P. 

1384 (15) 

Stnntiiim aluntnate - SrO^AljOg - 205.57 - White - Prism - ILP. aots (1052) - KJ. p tJ649, 

m -. g 1.663 (1009) 

Strootiom altuninate - SrO-2ALO« - 307-51 - Colorless - Monoclinic - D 3x3 (X-ray) (604) - 

RJ. p liSl4. m -, g 1.640 (1009) 
Strontium aluminate - SrO*6A],0| - 71547 - White - Hcxagoaal -> D 3^ (1012) R.I. o 1.700; 

e 1.860 (toi2) 

Strontium aluminate - 3SrO'AljO, - 412,83 - Cubic - D 3.50 (X-ray) (604) - R.I. 1.728 
(1009) 

Strontium aluminate - 3SrO' i6.'\L0j - 1941.93 - Hcxac^onal D 4.22 (X-ray) (604) (972) 
Strontium aluminum silicate - SrO* Al^O, '2510, - 325.69 - Colorless - Triclinic - D 3.1 18 

(232) - M.P. i€6o (432) - RJ. p 1474, m 1.582; g i486 (262) 
Strontium ancoate - aSrO* Ai^O, - 540^x - Colorkst - Rhombic - D 4J60 (378) - M.P. 

(378) 

Stronthan arsenate, hydrate - 2SrO*As2Og-H20 - 45So8 - Colorless - Tridinic - D 4.0351* 

(908) - Transition to SrjAsjOy at 360 (448) - R.I. p 1.635, m -, g 1.67 (319) 
Strontium berylliiun fluoride - SrFj'BeFj - 172.65 - Colorless - Rhombic - D 3.736*0 (826) 
Strontium borate - SrO-BjO, - 173.27 - Colorless - Needle - D 3.34 (659) - M.P. iioo (469) 
Strontium borate - SrO- 23,63 " 242.91 - Colorless - Needle - M.P. 930 (469) 
Strontium borate - 2SrO'B,Oj - 276.90 - Colorless - Pri-im - M.P. 1130 (469) 
Strontitnn borate, fiuo- - SrF,*2BFg - 261.^ - Colorless - Cubic and diaxial - R.I. < 144 (227) 
St nU i u m ca«tN»ale - SrCO,(I) - 147.64 - Colorleas - Hexagonal - D.T. 1250 (760 omL) (520) 
Strontium carbonate - SrCOj(II) (Strontianitc) - 147.^)4 - Colorless - Rhombic - D 3.736s"* 

(71) - Transition to I 925 (1122) - R.I. p 1.5155, m 1.664, g 1.666 (469) 
S if on tiu m cUorate - Sr(aO,), - 254.54 - Odoifata - Shonibic (alio m o n o di nic) -> D 3.152 
(4^) - lf.P. 120 (Inooog.; (469) - R.I. p 1.567, m 1.605, E iJ6a6 (469) 

S 
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Strontium chloride - SrCI, - 158.54 - Colorless - Cubic - D 3^052 (46$^) - M.F. 8|73 (469) - 

B.P. 1250 (892) - R.I. 1.64986 (2S°C.) (1086) 
Stramiain chloride codde - SrQg'SSrO - sfisMo » ColorleM - lldls inooqf. (797) - TJP. 

1022 (727) 

Strontium chloride oxide - 4Sra,*SrO - 737.79 - M.P. 995 (727) 

Strontium chromate - SrO CrO, - 203.64 - Pile TcUow - MonocUaie - D Siflgs** (469) 

Stromium ferrite - SrO-FcjO, - 263.31 - Hexagonal - D 5.0 (433) 

Strontium fluoride - SrF- - 125.63 - Colorless - Cubic - D 4.286 (1086) - M.P. 1400 (521) - 
BJ. 9460 (976) - R.I. 

Strontium fonnate - SrCHCO^) , - 177 67 - Colorkii - Rhombic - D iJS^S (fl6) - ILP. 719 

(469) - R.I. p 1.543, m 1.552, g 1.574 (26) 
StfOBllum hafnate - SrO'HfO, - 314.23 - Oibie - D 7.70 (X-ray) (449) 
Strontium hydroxide - Si (OH), - 131J65 - Colmfcn - D 3.305 (740) - ILP. $35 (loSa) - 

D.T. 710 (760 mm.) (977) 
Strontitim hy«bnoadde, hydrate - Sr(OH),*8H,0 - 265.78 - Colorleu - Tetragonal - D 1.90 

(469) - R.I. o 1.4991, e 1.4758 (469) 
Stroothnn molybdate - SrO*MoO, - 247.58 - Colorlesi - Tetragonal - D 4.145 (469) - &J. 

o, e 1.91 (469) 

Strontium nitrate - Sr(NO,), - 211.65 ' Gotorlen - Qibie - D tjgK (469) - M.P. 6x5 

(1082) - R.I. 1.5878 (57) (1006) 
SUontium nitrate, hydrale - Sr (NO3) ^ • H.^ - 229.68 - Colorless - Cubic - R.I. 1.5888 (a6o) 
Strontium nitrate, hydrate - Sr(N0j)jMH20 - 283.71 - Colorless - Monoclinic - D 2.2 (469) 
Strontium nitrite - Sr(NO,), - 179^^ - Needle - D 2jgigff* (157) - M.P. aj6 (157) - D.T. jje 

(157) 

Strontium oxide - SrO - 103^3 - Colorless - Cubic and rhondiic - D 4.7 (Gnbac) (469) - 

M.P. 2430 (469) - B.P. ^ 3000 (712) - R.I. 1.870 (384) 
Strontium oxide, per- - SrO, - 119.63 - Colorless - Dimorphous - D 445 (6a) - D.T. 215 
(760 mm.) (ioa«) 

Strontium phosphate, nrthn- -jSrO'PjOj - 452.93 - Colorless - M.P. 1767 C521) 
Strontium phosphate, hydrate - aSrO-P,0,*H,0 - 367.32 - Ciolorless - Rhombic - D 3.544 

(469) - p 1.608, m g 1.625 (320) 
Strontium phosphate chloride - 3Sr,(PO^)j- SrClj - iSi7-33 - CoIodetS - HontOOal - D 4J^7 

(1079) - M.P. > 1560 (1079) - R I- o ^-650, e 1.655 (1079) 
Stronti um phosphate fluoride - 3Sr,(P04),-SrF, - 1484.42 - Odorless - Hexagonal - ILP. 

> 1580 (1079) - R.I. o 1.621, e 1.619 O079) 
Strontium selenate - SrO'SeO, - 230.59 - Transparent - Rhombic - D 4.25 (417) 
Strontium selenide - SrSe - 166.59 - Colorless - Cubic - D 4.38 (417) - R.I. 2.220 (384) 
Strontium silicate - SrO SiO, - 163.69 - MonocUnk or pafiidnhiririgonal - D 3.65 (469) - 

M P. 1580 (469) - R.I. o 1.599, e 1.637 (262) 
Strontium silicate - SrO-SiOj (Glass) - 163.69 - Colorless - D 3.537 (703) - R.I. 1.632 (615) 
Stroothium silicate - SrO -25102 (Glass) - 223.75 - Colorless - D 3.201 (703) - R.I. 1.584 (703) 
Strontium silicate - zSrO SiO , - 267.32 - Monoclinic - D 3.84 (469) - MJ*.>I750 (469) - 

R.I. p 1.7275, m 1.73-!. g i-7S(J (202) 
Strootium silicate, fluo-, hydrate - SrSiF,*2HjO - 265.72 - Monoclinic - D a.99i»>* (469) 
Strontium sulfate - SrSO^(I) - 183.69 - Colorless - Monoclititc - M.P. 1605 (Incons^ ) (3'>3) 
Strontium sulfate - SrSO^dl) (Celestite) - 183.69 - Colorless - D 3.96 (469) - Transition 

to I iisa (363) - RJ. p ufaaOt m i.6?37* C <^6309 (4^) 
Strontium sulfide - SrS - 1 19.69 - Colorlest tnuupamt - Cubic - D 370 (469) - M.P. > aooo 

(iQOo) - R.I. 2.107 (384) 
Strontimn tennride - SrTe • 915.24 - CaUe - D 4.83 (384) - R.I. a^foS (384) 
Strontium tin (IV) oxide - SrO'SnOj - 254 33 - Cubic - D 6.39 (X-ray) (449) 
Strontium titanate - SrO'TiO- - 183 53 - Cubic - D S" (X-ray) (449) 
Strontium tungstate - SrO-WO, - 335-55 - Colorless - Tetragonal - D 6.184 (469) 
Strontium zirconate - SrO'ZrO, - 226.85 - Cubic - D 5.48 (449) - M P. > 2700 (1055) 
Sulfur - S - 32.06 - Yellow - Rhombic - D 2.07*" (15) - M.P. 112.8 (14) (ioa6) - TrUii- 

tion to monoclinic S 95.5 (523) - R-I. P 1-958, m 2.0377, g 2.2454 (612) 
SiiUnr - S - 32 06 - Yellow - Monoclinic - D 1.95 (1075) - M.P. it^s (14) (lofl6) - EP. 

444.6 (15) - R.I. p -, m 1.06, p - (1075) 
Sulfur fluoride - SKj - 700t> - Colorless gas - B.P. —35 (6fa) 
Sulfur fluoride - SF. - I0&06> Colorless gas - M.P. — 124 (612) - B.P. —40 (612) 
Sulfur fluoride - S,Fm - 4S4>i3 •> Colorless liquid - D mI^ (224) - M J^. ~ 9s (224) - B.P. 

29 (224) 
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Solliir fluoride - SF« - i4Sje6 - Gokwless gas - D ij^e-^ (781) - M.P. —508 (914) - 

S.P. -63.5 (51Q) 

SuUar oxide, di- - SO, - 64^06 - Colorless gas - D LjaS-i" (80) - M.P. —7546 (334) - 

BJP. —tojoa (334) -RX MID (469) 
Snlfur oxide, tri- - SO,(I) -8iM)6 - Colorlen - In-like - M.P. 17 (sai) - BJP. (519) - 

RJ. 1.4097 (67s) 

Sdfar OBdde, tri- - SO,(II) - 80.06 - Colorless - Asbcstos-Iike - D 1.97*" (749) - M.P. 32-4 
(SM) - B.P. 44.8 (519) 

Sulfur oxide, tri- - SO.(III) - 80J06 - CotorlcM - Asbcstot-like > MJ>. 6aa (5ai) - SJ'. 51J6 

(519) 

Taatahan - Ta - 18088 - Silvery white - OiUe - D t&dt'* (5x7) - U:P, 3000 (14) (lodtf) - 

B P. 6100 (is) 

Tantalum antimonate - Ta,0,-Sb,0, - 733^ - Rhombic - D 7.54 (X-ray) (229) (972) 
Tantalum chloride - TtCl, - 3S8>I7 - GolorlCM - D 3^^' (469) - li^. «t (469) - BJP. ^ 

(469) 

Tantalum fluoride - TaF, - 275.88 - Colorless - Prisms - D 4.74 (469) - M.P. 96.8 (469) - 
B.P. 230 (519) 

Tantalum oxide - Ta O. - j ii 76 - Colorless - Rhombic - D 8.oi5«» (6ia) - MJ. 1075 (870) 
Tantalum sulhde - TaS, - 245-00 - D 6JU^ (84) - S.P. > 1000 (84) 
Taatihni enlfide - TaS, - a77-o6 - D S7»5F* (84) - D.T.>6oo (84) 

Tdlurium - Te - 127 61 - Silvery - HexagoOil - D 6J4*»- dS) - M.P. 44»8 (578) - RP. 

10^.3 (15) - R.I. o 2.68, e 3 07 (610) 
Telwiwn chloride - TeQ^ - 369^ - Colorless - D 3.26>« (53) - M.P. 225 (937) - B.P. 3/ga 

(■If)) 

Tellurium fluoride - TeF, - 241.61 - Colorless - D a.e;" ' (Liquid) 3,76*"- (Solid) (549) - 

M.P. — 37JJ - T.P. —73-5 (1099) - S.P. —38.6 (519) 
Tellurium oxide, di- - TeO, - 159.61 - Colorless - Tetragonal - D 5.66 (469) 
Tdlurium oxide, di- - TeOj - 159.61 - Colorless - Rfaombic - D 5^ (469) - R.I. p AMV 

m 2.18, g 2.35 (All for Li line) (469) 
Tellurium oxide, di- - TcC), - i59-6i - Colorless - M.P. 732.6 (612) - S.P. 450 (469) 

TcIIiiriuin oxide, tri- - TeCJj - 175.61 - Orange yellow - D 5.08 (469) 

Tdlurium oxide, tri-, hydrate - TeO-i-HjO - 193.63 - Colorless - D 3.44 (469) - D.T. i6d (469) 
Tellurium oxide, tri-, hydrate - TtO^ -3HjO - 229.66 - Colorleii - Cnbic - D 3,053 (469) 
TdUirinm oxide, tri-, hydrate - TeO,*3H,0 - aagM - Coiorlcse -* Jianoclinic - D 34171 (469) - 

— H,0 at 300 (772) 
Terbiom - Tb - IS9^ - MJ>. 397 (<4) (toe6) 

Terbium chloride - TbO, - 265.57 - Colorless - Needles - D 4.350 (469) - M P. 588 (469) 
Terbium nitrate, hydrate - Tb(NO.). '611.0 - 453.32 - Colorless - Monoclinic - M.P. 803 
(469) 

Terbium oxalate - Tb,(C20^)3 - 264.o<^» - Colorless - D 2.60 (66a) 
Terbium oxide - Tb,6, - 366.40 - Colorless - D 7.68 (662) 

Tbaffian - Tl - 904.39 - GrayUh - Hescagond - D it.85'0 (15) - M.P. 300 (14) (1026) - 
B.P. 1457 (is) 

Thallium (I) aluminum fluoride - TIF-AIF, - 307^36 - Colorless - Tetragonal - D 6.09 (140) 
Thallium (I) aluminum fluoride - 2T1F*A1F, - 530.75 - Colorless - Rhombic - D 5.53 (140) 
Thallium (I) arsenite, thio- - TUS-As^S, (Nat. lorandite) - 686J4 - Red - MonocUilk - 

D 5.53 (469) - R.l. p > 2.72, *m > 2.72, g - (All for Li line) 
Thallium (I) beryllium fluoride - 2TlF-BeF, - 403.80 - Colorless - D 6.6so"» (826) 
Thailium (I) borate - TLO -3,0, - 494.49 - Colorless - M.P. 479 (t68) 
Thallium (I) borate - 2TIjO-B,0, - 919.20 - M.P. 4^4 (168) 
Thallium (I) borate - 3T1,0-B,0j - 134398 - D.T. 370 (168) 
Thallium (I) borate, floo- - TIF-BF, - 291.21 - Rhonobtc and - TJP. 90$ (ifW) 
ThalUum (I) carbonate - TljCO, - 46&79 - Coloriess - Monodinic - D 7.II (46^) - ICP. 

273 (531) - TJ>. 228 (1037) - D T. 368 (760 mm.) (520) 
ThaDiimi (I) caxteoate nitrate - Tl^COgHNO, - 735-19 - M.P. 914 (142) 
Thallium (I) carbonate nitrate - TlXOj • 2TINO, - 1001.59 ~ M.P. 218 (142) 
Thallium (I) chloride - TlCl - 239.85 - Colorless - Cubic - D 7.00 (469) - M^. 427 (521) - 

B.P. 807 (519) - R-t 2.247 (44) 
Thallium (III) chloride - TICL - 310.76 - Colorless - Hexagonal - M.P. #.^9$ (9W) 
Thallium (I) cyanate - TICNC) - 24641 - D 5 487*" (467) 
Thallium (I) cyanate, sdeno- - TlCNSe - 309.37 - D s-i^**^ (4^7) 
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Thallium (n cyanate. thio- - TICNS - 262.47 - ^ 4-956=" (4^7^ 

Tliallium (I) Huoride - TIF - 2313^ - ColorlcM - Rhombic - D 8^20 (406) - MJ>. 329 

(406) - B.P. 655 (406) 
Thallium (III) fluoride - TIF, - a6i,39 - Green - D 846 (392) - M.P. $50 (39a) 
Thallium (I) fluoride, acid- - TIF-HF - 243.40 - Cubic - D 5.01 (400) 
Thallium (III) formate - T1(HC0,), - 339-44 - Monoclinic - M.P. 95 (469) 
TlMllium (I) lqrdraxide-TIOH-»x.40-CotorkMorydlo«-'NeedIe-DX (Tfonm.) 

(460) 

Thallium (III) hydroxide - TUOH), - 255.41 - Brown - Hexagonal - M.P. > 340 (469) 
Thallium (I) nitrate - TlNO .i I ) - 266.40 - Cubic - M.P. 207 (521) - B.P. 430 (469) 
Thallium (I) nitrate - T1N03(II) - 26640 - Hexagonal - Transition to I 143.5 (135) 
Thallium (I) nitrate - TlXOj - 266.40 - Colorless - Rhombic - Transition to II 61.0 (135) - 

R.I. p 1.817. m -. g - (135) 
Tlwllium (I, UI) nitrate • ;STlNO,-Tl(NO,), - max - Cblorlen - Prinnatk - M.P. tsa 

(1063) 

Thallitmi (I) nitrite - TINO. - 4SiM0 - Ydlotr - iLP, i8a (m) 

Thallium (1) ovidc - T1,0 - " Violet Uack - D 9«9 - lf.P. 300 (469) - SJ». 

J080 (600 mm.) (636) 

Thallimn (III) oxkle - TUO, - 456.78 - Brown and Uack - Cnbie - D 9.65** (Brown) io.i9» 

(Black) r469) - M P" 717 (SS8) 
Thallium (I) phosphate, pyro- - aTlfi'Pfi^ - 991.60 - Monoclinic - D 6.79 (469) - MJ>. 
> lao (469) 

Tlmllhim (I) pbocplnte, ortho- - 3T1,0>P,0. - X4164B - CdorlcM - Acicalar - D &8g^ 

(469) 

Thallium (I) phosphate, hydrate - Tl-0«PjOo-HjO - 584 84 - M.P. 270 (469) 

Thallium (I) phosphate, hydrate - TUO- P.,0,-2HjO - 602.83 - Mooodiolc - D 4-T» (469) - 

M.P. 167 (212) H,0 at 185, — 2HjO at 400 (212) 

Thallium (I) rhcnatc, per- - TLO-Re,0, - 723.09 - Rhombic - M.P. 527 - T.P. lao (1036) 
Thallhnn (I) selenate - Tl,0*SeO, - 55>-74 " Khomfaic - D 6J^S (469) - R.L p 1.9493. » 
g 19640 (469) 

Thallium (I) selenide - Tl,Se - 487.74 - MeUlUc - Leal - D 9.052» (558) - M.P. 340 (469) 
Thallium (I, III) adenide - T^Se>T1,Sc, - 1133^ - Tetragonal - D 8.175 (534) - UJP, ^ 

(469) 

Thallmm (I) silicate, fluo- - 2TlF-SiF. - SSoA* - Cubic - D 5.790 (X-ray) (532) 

Thallium (I) silicate, fluo- - 2TlF,'3SiF4 - 758.96 - D 5.7a (X-ray) (975) 

Thallium (I) sulfate - TljSO^ - 504.84 - Colorless - Hhombic - D 6b765 (loaa) - IC^. ^ 

(469) - R.I. p 1.8600, m 1. 8671, g 1.8853 (469) 
Thamnm (I) tuKate - Tl^SO. ((Stast) - 504^ - Colorfctt - D &77 (te7) 
Thallium (I) sulfate, bi- - TIHSO^ - 301.46 - D.T. 120 (469) 
ThalUum (III) sulfate - T1,(S04), - 696.96 - Rhombic - D 5.22" (53) 
Thallram (I) sulfide - T1,S - 440.84 - Black - Hexagonal - D 8-40** (558) - M.P. 449 (521) 
Thallium (III) sulfide - Tl^S, - 504.96 - Black - M.P. 260 (473) 
Thalhum sulfide - Tl,S, - 569^ - Brick red - M.P, 310 (473) 
Thallium (1) tdlnrate - Tl,0»TeO, - 600 39 - White - D 6.74^* (675) 
Thallium (I) telluride - Tl,Te - 536-39 - M.P. 41^ (4^0) 

Thallium (I, III) teUuride - Tl,Te<Tl«Te, - 1328.00 - MctaUtc luster - Needle - D 842" 

(558) 

Thallium telluride - Tl,TCj - 868.39 - D 8.99 (558) - M.P. 4^8 (675) 

Thallium (I) vanadate, meta- - T1,0*V,0, - 6o6g68 - Dark gmf - D 6ja2^^ (171) - iLP. 4^4 

(469) 

Thallium (I) vanadate, pjrro- > ^,0-V|0, - 1091.46 - Light yellow - D 8Lai-8jBi (171) - 

M.P. 454 f t^'O) 

ThaUium (I) vanadate, orUio- - 3TL0-V-0. - 1456^4 - Brown - D 8.6" (171) - M.P. 566 
(469) 

Thallium (I) vanadate - 3Tl20-2Vj05 - 1638.14 - Yellow D 8 59''^ (171) 

Thorium - Th - 232,12 - Cubic - D ii.s»« (15) - M.P. 1800 (14) (1026) - BJ*. 5200 (15) 

Thorinm chloride - ThO^ - 373-95 - (Goriest - Rhombic - D 4.59 (469) - ILP. 770 (282) - 

B.P. 921 (282) 

Thorium columbatc - sThO,- i6C"b205 - 5573-72 - Rhombic - D 5.21'' (675) 
Thorium fluoride - ThF^ - 3bai2 - Colorless - Cubic - B.P. > 1000 (873) 
Thorium nnlybdate - ThO,*alloOt - 55^^ ' Cotorleas - Tetragonal -07^ (>ii4) 
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Thorium uxidc - ThO, (Thorianitc) - 264.12 - Colorless - Cubic - D 9.69 (469) - M.P. 3050 

i :05J ) - R.I. 2.20 (469) 
Thorium phosphate - ThO,-2pjO^ - 548^ - Colorless - Rhombic ■ n 4 o8i« (469) 
Thorium phosphate, hydrate - 3ThO,*2P,0,'iaH,0 - 1292^3 - Colorless I2H,0 at 850 

(in vactitim) (174) 

Thorium Mlicate - ThOj-SiO, (Nat. thorite) - 324.18 - Colorless - Tetnaoad - D 54 

(469) - K.1. o 1.80, e iJii (1076) 
Thorimn Okatt, hydrate - ThO^-SiO^MHsO (Net fardrothorile) - 39&J4 - Cdiic - RX 

1.638 (617) 

Thorium sulfate - ThCSO^)- - 424^ - Colorless - D 4-37" (S3) 

Thoriim salute, hjrdrate - ?rh(S04),'8H20 - 568.37 - Colorlcas > Monodiirfe - R.T. p -, 

ni 1.5168, c: - ( 1075) 

Iborium suliate, hydrate - Th(S0^)-*9H,0 - 586.39 - Colorless - Monoclinic - D a.77 (469) 

Thorinm mifide'- ThS, - 296.24 - Yellow - D 7.234 (790J - M.P. 19^5 (790) 

Thorium sulfide oxide - ThSO - 280.18 - Yellow - D 6.44 (469) 

Thorium zirconate - ThO^-ZrO, - 3^7 J4 - Ncedk - M.P. > aSoo (8a8) - RJ. Z3 (8a8) 

Thulium - Tm (or Tu) - 169.4 

Thulium chloride - TmClj - 275.77 - Greenish yellow - D 4.34** (54o) - M.P. 821 (493) 
Thulium oxide - Tiii.O. - 386.80 - Colorless with a greenish tini^ - Cubic > D 877 (X-iej) 
(1106) 

Tin - Sn - 118.70 - Silvery while - Tctncon] - D 7<30** (15) - M.P. 991.9 (m) (iVS) - 

B.P. 2270 (15) 

Tin (II) chk)ride - SnCl, - 189.61 - Colorless - Rhombic - D 3.952-^ (75) - M.P. 247 (521) - 
B P. 652 (a8i) 

Tin (IV) chloride - SnCl« - 260.53 - Colorless liquid - CttWc - D »m6 (Liquid) (469) - 

M.P. —33.2 (521) - B.P. 113 (519) - R.I. 1.512 (675) 
Tm (IV) fluoride - SnF« - 194.70 - Calorlese - D 4-76 (469) - B.P. 705 (469) 
Tin (II) iron (II) silicate - SnO-FeO-SiO, - 266.61 - M P. 990 (564) 
Tin (II) iron (II) silicate - 3SnO'4FeO-6SiO, - 1051.86 - M P. 970 (564) 
Tin (II) oxalate - SnC,0« - 206.72 - Colorleu - D isfi^* (469) 

Tin (II) oxide - SnO - 134^0' GfVt brown, green - Cubic - D das (966) - D.T* loflo (600 

I mm.) (636) 

I Thi (IV) oxide - SnO, (Gsssiterite) - 150.70 - Ydlow - Tetragonal, hexagonal, rhonifaic - 
D 7 0001' (457) M P. > 1900 (lOSO) - TJP. 400-435 (633) - S.P. l8oo>t900 (lOSO) - 

I R.I. o 1.9975. e 2.0938 (435) 

I Tin (II) phosphate, meta- - SnO PjOg - 276.74 - D 3-38^* (477) 
Tin (II) phosphate, pyro- - aSnO'PjOg - 4li>44 - D 4.oi»« (477) 

Tin (II) phosphate, ortho- - 3SnO*P205 - 546.14 - Colorless - D 3.823" (477) 
- Tin (IV) phosphate - SnO,-P.^05 - 292.74 - Colorless - Cubic - D 3.957 (639) 
I Tin (II) phosphate, hydrate - SnO-p20j'2H,0 - 312.77 - Rhombic - D 3.1;^ (477) 
Tin (II) phosphate, hydrate - 2SnO-P205-HjO - 429.46 - D 3.48"' (477) 
Tin (II) selenide - SnSe - 197.66 - Steel gray - D 6.18 (469) - M.P. 861 (469) 
Tin (IV) selenide - SnSe, - 276.63 - Tin white - D 5-0 (4^) - M.P. 650 (67S) 
Tin flV) sulfate - Sn(S0j2 - 310.82 - Calorics'; - D 3 45'" ^53) 

Tin (II) sulfide - SnS - I5a76 - Gray - Cubic, monoclinic - D 5.22" (558) - M.P. 880 (469) - 
B.P. 1430 (469) 

Tin (IV) sulfide - SaS^ - i8a8a - Golden yellow - Hexagonal - D 4^ (469) - D.T. ^ 600 

I (322) 

Tm (IV) tantahrte - SnOj-TajO, (Nat Thoreatdite) - 59^ 46 - Monodinic - D 7iJ (160) - 

R.I. p -, m 2.38, g - (676) 
I Tin (II) telluride - SnTe - 246.31 - Gray - D 6.48 (469) - M.P. 780 (469) 

TiUnium - Ti - 47.90 - White - HexaRonal - D 4.5-° (15) - M.P. 1820 (14) (1026) - B.P. 
5100 (15) 

Titanium chloride - TiCl^ - 18973 - Colorless - Liquid - D I.7I94>« (891) - M.P. — atj 
I (521) - B.P. 136 (519) - R.I. i.6i»<> »' (469) 

Titaahnn fiooride - TIP^ - 193.90 - Colorless > D 9.798*^ (4^) - B.P. 284 (469) 

Titanium oxide, mono- - TiO - 63.90 - Golden yellow - D 4 03 (216) - M.P. 1750 (216) 
Titamum oxide, sesqui- - TijO, - I43.ik) - Trigonal - D 4.6 (469) - M.P. 1900 (510) 
TUanion oxide - 2Ti20,-3Ti02 - 5^.30 - If. P. 1640 (469) 

Titanium oxide - TiO, (Rutilc) ~ jg.m - Cnlorlcvs - Tetragonal - D 4^4 (182) - Transttioo to 
brookite at 1300 (510) - Rd. o 2.616, c 2.903 (469) 
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Titaniuin oxtde > TtO, (Brookite) - 79 90 - G>lorlets to brown - Rfaomfak - D 4.17 (469) - 

M.P. 1825 (521) - D.T. 2227 (760 mm.) (510) - RJ. p 2.585, m a.586, g 2.699 (903) 
Titanium oxide - TiO, (Anntasc I) - 79.90 - Tetragonal - Transition to nitile at 915 (902) 
Titanium oxide - 7162 (Anatase II) - 79.90 - Colorless to brown - Tetragonal - D 3^ 

(469) - Transition to I 642 (902) - R.I. o 2.560, e 2488 (1076) 
Titanium phosphate - TiO^-PX). - 221.86 - Colorless - Cubic - D 3.106 (X-ray) {639) 
Titanium selenide - TiS*, - 205.82 - Red - Hexagonal - D 5^29 (X-ray) (750) 
Titanium raUate, oaqr- - TiOSOf - 159.96 - Colorless - Rhombotdal - R.I. iJ8o-IJB0 (107) 
Titanium sulfide, mono- - TiS - 79.96 - Dark brown - D 4.12 (77) 
Titanium sulfide, sesqui- - Ti^S, - 191.98 - Grayish black - D 3.584 (793) 
Tftanhffli nilfide - TiS, - ii34» > Bnmae y^Um - D S-^a* (77) 
Titanium sulfide, tri- - TiS, - 144.08 - Graphite appearance - D 3.22" (77) 
Titanium telluride - TiTe, - 30312 - Reddish - Hexagonal - D 6.34 (X-ray) (750) 
Tungsten - W - 183.92 - Grayish Mtdc - Cnbie - D 19 3" (»5) - M.P. 3410 (14) («tt6) - 
B P. 5930 (is) 

Tungsten (IV) chloride - WCI4 - 325-75 - Grayish brown - D 4 62428 (78) 
Tungsten (V) chloride - Wa, - 361.21 - Black - Needle - D 3 875=^" (78) - M.P. 248 (469) - 
B.P.>3oo (1034) 

Tungsten (VI) chloride - WCl, - 396^ - Dark violet - Cubic - D 3.542^* (457) - UJ?, 275 

(469) - B.P. 347 (1034) 
Tungsten (VI) chloride oxide - Wa,0, - 986J3 - Ydknr - Tkbleti - HP. a66 (609) • 

D.T. 484 (475 mm.) (567) 
Tungsten (VI) chloride o-xide - WCI4O - 341.75 - Red - Long prismatic needle - M.P. 211 
(469) - B.P. 232 (829) 

Tungsten (VI) fluoride - WF, - 297.92 - Colorless gas or liquid - D 3.4?7* ''' (418) - M.P. 

2.3 (420 mm.) (875) - B.P. 17.5 (5^9) 
Tungsten (VI) fluoride oxide •> WF4O • 275412 - Colorlets - Pbtet - If JP. no (469) - B.P. 

187 (469) 

Tungsten (IV) oxide - WO- - 215.9a - Brown - Tetragonal - D 10.9 (70) - M.P. 1280 

(in N.) (306) - B.P. 1730 (10) 
Tungsten ( VI ) oxide - WO, - 23iJ9» - Yellow - Tridtnlc - D 7.16 (34B) - MP. 1473 (479) - 

B.P. 1430 (10) 

Tungsten (VI) oxide, hydnte - WOj^H^O (Nat tungstite) - 24994 ' YdW - Rhomble - 

D 5.5 (4<''0) - R.I. p 2.09, m 2.24, R 2.*26 (469) 
Tungsten (IV) sulfide - WS, (NaL tungstenite) - 248x>4 - Grayish black - Hexagonal - 

D 7-5 (469) - D.T.> noo (in vacuum) (348) 
Uranium - U - 938417 - WUte - Rhouibic - D x&7~ (15} - If JP. 3600 (14) (xo96) - EP. 

3500 (15) 

Uranium (IV) chloride - UCl^ - 379.90 - Light green - Cubic - D 4.860^' (457) - ILP. 567 

(1034) - B.P. 618 (1034) 
Uranium (IV) fluoride - UF^ - 314,07 - Green - M.P. 1000 (880) 

Uranium (VI) fluoride - UF, - 352.07 - ^Colorless or slight yellow - Monoclinic - D 4.68" 

(469) - M.P. 69.2 (1490 nun.) (880) - B.P. 55-7 (519) 
Uranium (IV) oxide - UO, - ajOJOf - Brown to black - Cubic - D lojfs** (90) - MJP. aato 

(306) 

Uranium (IV, VI) osdde - U,0, (Pitdiblend) - 842.21 > Black - D 8.3 (90} - Deconpoai- 

tion to UOj 1.300 (90) 
Uranium (VI) oxide - UO, - 286.07 - Orange - Cubic - D 6.04" (90) 
Urankm (VI> oxide, hydrate - UO,*aH,0 (Nat adioepite) - 3aa.io - Ydlow - Rboodik - 

D 4.06 (617) - R.I. p 1.690. m 1.714, g 1.735 (617) 
Uranium oxide, hydrate - U04*2H,0 - 338.10 - Yellowish white - D.T. 115 (469) 
Uranium (VI) photphate, hydrate - aUOa-PjO^ oIIjO (Nat. phosphororanylite) - 1108.35 

Yellow - Monoclinic - R.I. p 1.691, m 1.720, g 1.720 (./)0^ 
Uranium silicate, hydrate - sUjO^'aSiO, '61120 (Nat. soddyite) - 2848.92 - Greenish yd- 

low - RhomUc - D 4 63 (617) - R.I. P i-53o. ni 1.68, g 1.710 (617) 
Uranium (IV) sulfate - U(SO^)j - 430.19 - D 4-60 (53) 

Uranium (IV) sulfide - US, - 303.19 - Iron gray - Tetragonal - D 7.96** (968) - D.T. 1300 

(in vacuum) (789) 
Uranium (VI) sulfide - US, - 334.25 - Black - D 5.81" (968) 

Uranium (VI) vanadate, hydrate - 2U03-3V205-I5H,0 (N'at. UVanite) - 1388x18 - BrOHB- 

ish yellow - Khonibic - R.I. p 1.817, m 1.879, g 2.057 (4^9) 
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Vtaayl carbonate - UO^CO, (Nat. rutherfordine) - 330^ - Yellow - Tetragonal - D 4.82 
(«17) - Itl. p 1.7* m 1.75, » 1 Jo (4^9) 

Uranyl nitrate - VO.^CSO^)^ - 30408 - Yellow - D.T. 160 (540 mm.) (695) 

Uranyl nitrate, hydrate - UOj(NO,),-3HjO - 448.13 - Yellow - Tridinic - M.P. 120 (469) 

Uranyl nitrate, hydrate - UO,(NOj)j-6HjO - 5oa.f8 - YcQoir - Rhonbic - D 2.742 (774) - 

M.P. 60J (348) - R.I. p -, m 1-4967, g - (469) 
Uranyl oxalate - UOjCjO^ - 358.09 - D 2 xjS (4^><)) 

Uranyl phosphate - UOj-PjOj - 412.1 1 - Slishl rose - Cubic - D 4.288 (X-ray) (786) 
Uranyl phosphate - UO.-aPjO, - 554-15 - Green - Rboobic - D 3.9 (469) 
Uraivl sulfate - UO^SO, - 366.13 - D 5-24»« (53) 

Uranyl sulfate, hydrate - U0,S0^'3H,0 - 420.18 - Yellow - D 1^ (469) - D.T. 100 
Vanadium - V - 50.95 - Gray - D 5.68" (15) - M.P. tfSS (M) (1026) - B.P. 3000 (15) 
Vanadium (II) chloride - VCl, - 121.86 - Apple preen - Hexr\cnnal - D 3^3^' (469) 
Vanadium (III) chloride - VC^. - 15742 - Peach blossom - Tabular - D 3.00^* (469) 
Vandiam (IV) chloride - - - Duk reddldi-browa Oqaid > 1> tJtt^ (469) - 

M.P. — 109 (a^9^ - B P. 148.S (755 mm.) (83) 
Vanadium (V) chloride oxide - VCI,0 - 173.32 - Pale yellow liquid - D i<829 (469) •* 

MJP. —795 (288) - BJ. 127.2 (469) 
Vanadium (V) chloride oxide - VCIO, - 11841 - D 3.64 (469) 

Vanadium (III) fluoride - VF, - 197.95 - Greenish yellow - Rhombic - D S^^* (469) - 

M.P. > 800 (675) 

Vanadium (IV) fluoride - VF^ - ia6j9S - Brownish yellow - D 2.975=' (469) - D.T. 325 (469) 
Vannriitim (V) flnoride - VF, - 145.95 - CdorleM - D Xi77^» (469) - BJ*. Slt.3 (7^ nan.) 

(469) 

Vanadium (IV) fluoride oxide - VF,0 - 104.95 - Yellow - D 34SlB^ (469) 

Vanadium (V) fluoride oxide - VF,0 - 143.95 - Ydlowiih white - D 0459^ (469) - M.P. 

300 (469) - B.P. 480 (469) 
Vanadivm f H) oaride - VO - 66j9S - D 5^>^ (6ia) 

Vanadium (III) oxide - VjO, - 149.90 - Black - D 4.87" (469) - M.P. IQ70 (4<^o) 
Vanadium (IV) oxide - V.O^ - 165.90 - Dark blue - D 4^54" (6i3) - M.P. 1637 (306) 
Vanaditnn (V) oxide - V,0, - 181.90 - Reddish yellow - Rhombic - D 3 357 (469) - M.P. 

800 (469) - D.T. 1750 (675) - R.l. p m6, m 1.52. g 1.76 (Calc.) (533) 
Vanadium (II) sulfide - VS - 83.01 - Brownish black - Hexagonal - D 4.28 (85) 
Vanadium (III) sulfide - VjSj - 198.08 - Black - D 47 (4^9) - D.T. > 660 (330) 

Vanadium (V) sulfide - V^S^ - 262.20 - Black - D 3jOO (469) 2S at 350-500 (330) 

Water - H^O - 18.0160 - Colorless liquid - D i.ooooooo* (23.0 - M.P.o' OT a73.l6*K. (14) - 

B.P. idb or 373.165'K. (14) - K.i. 1.33250228 (Against air) (1006) 
Water, hea'vj - HDO - I9«i6 - Cdorlen liqaid - 1C.P. aa^ (Gdc) (336) • B J. 10076 (9)9) 

Waler» hcatvy <- D,0 - aoMTaS • Colorlesa Uqnid > D lzot^Sm (499) ' HP. sib (9B5) - 

B.P. 101.42 (640) - R.I. 1. 32844 »o (653) 
Water, heavy - H,0" - ao.oi6o - Colorless liquid - M.P. —0.1 (Calc.) (336) - B.P. ioai3 
(839) 

Ytterbium - Vb - 173 04 - D 7-03 (^U) 

Ytterbium carbonate, hydrate - Yb^(C03)3-4n.,0 - 598.17 - D 3.67 (469) 

Ytterbium (II) chloride - YbOj - 243.95 - -Slight reddish yellow - Rhombic - D 5.08 (555) 

Ytterbium chloride - YbClg - 279-41 - D 3 781" (446) - M.P. 854 (494) 

Ytterbium nitrate, hydrate - Yb(NOj)3-4H20 - 604.16 - D 2^688 (469) 

Ytterbium oxalate - Yb2(CjO^)j - 610.14 - D 2.439 (469) 

Ytterbium oxide - Yb^O, - 394.08 - Colorless - D 9.17 (469) 

Ytterbium sclenate - Yb .O.«3SeO, - 726.96 - D 4.14 f.^69) 

Ytterbium selenate, hydrate - Yb.,03'3Se03'.SH20 - 919.09 - Hexagonal - D 3.30 (469) 
Ytterbium selcnide - YTj^Se, - 5§2.96 - Violet black - Cubic - D 7.33 (S5l) 
Ytterbium sulfate - Ybj^SO^). - 634.26 - Colorless - D 3.793 (469) 
Ytterbium sulfate, hydrate - Yb,(S0.),'8H,0 - 778.39 - Prism - D 3-3»5" (423) 
Ytterbiom sulfide - Yb,S, - 442.26 - Light yellow • D 6m^ (55a) 

Yttrium - Y - 88.9t - Iron gray " Hexagoosl - D 5.51** (15) - M.P. 1490 (14) (iQa6) - B.P. 
4600 (15) 

Yttrfom arsenate - Y,0,*As,0, - 4S5'66 - YeOowiah white - Tetragonal - D ^sS^ (965) 

Yttrium chloride - YCI3 - 195-29 - Colorless - D 2.81 (540) - M.P. 721 (491) 
Yttrium columbate - YaO^'Cb^O, - 491.66 - Tetragonal - D 4x17 (X-ray) (675) («7a) 
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Yttrium flaoride - YP, > 145^ - Colorless - Monodink - D 5.2 (746) 

Yttrium fluoride - YF, - 145.92 - Colorless - Cubic - D 4.01 (744) 

Yttrium tnolybdate - YjOj-sMoO, - 654.99 - Colorless or yellowish - Tetragonal - D 479^* 

(469) - M.P. 1347 - R.I. o c 2.031 (Lambda = 5700) (1075) 

Yttrium oxide - YgO, - 33584 - Colorless - D 4^4** (469) - ^410 (469) - B.P. 49» 

(712) 

Yttrium phosphate - YjOj-PjOg (Xcnotime) - 367.88 - Tetragonal - D 3.78 (965) - R.I. 

o 1.721, e 1.816 (469) 
Yttrium phc^phate - aY^Oj-aP^O, 87780 - D 3.059 (469) 
Yttrium sclcnide - YjSe, - 414.72 - Gray black - D ^ 5.13 (551) 
Yttrium silicate - YjOj-SiOj - fl6s^ - MonocUnic (341) 
Yttrium silicate - Y,0,-2SiO^ - 345.96 - Monoclinic (341) 

Yttrium silicate, hydrate - 3Y20,*4SiO,*H|0 (Nat. thalenite) - 709.94 - Monoclinic - 

D 4.3 (617) - R.1. 1> 1.731. m 1.73^ 9 t.744 (469) 

Yttrium sulfate - Y^CSO,), - 466.02 - Colorless - D 2.612 (469) - D.T. 1020 (470 mm.) (765) 
Yttrium sulfate, hydrate - Y,(S0^),*8H,0 - 611U5 - Colorless - Monoclinic - D 2.535** 

(423) - ILL p 1.5433. m 1.5490. g 1-5755 (469) 
Yttrium stiUide - Y,Sj - 274.02 - Yellow - D 3.822* (552) - M.P. 1930 (in vacuum) (793) 
Yttrium tantalate - YjOg'TajOa - 667.60 - Tetragonal - D 574 (X-ray) (67s) (97a) 
Yttritmi Tanadate - Y-0,*Vj,0, - 407.74 - Tetragonal - D 4^9 (139) 
Zinc - Zn - 65 38 - Blnisb white - Hexagonal - D 7.14** (iS) - M.P. 419^ (14) (1006) - 

B.P. 907.2 (15) 

Zinc aluminate - ZnO'AljO, (C^ahnite) - 183.32 - Colorless - Cubic - D 4-58" (469) - M.P. 

1950 (155) - R.I. 1805 (319) 
Zinc antimonate - ZnO-Sb.^O, - 404.90 - White ~ Tetragonal - D 6.5 (185) 
Zinc arsenate, pyro — aZnO-As^O^ - 392.58 - D 4.701-' (469) 
Zinc aracnate, ortho- - 3ZnO-As,0, - 473 ')6 - White - Rhombic - D 4.9I3»» (469) 
Zinc arsenate, hydrate - 3ZnO- As^Oj-SIUO (Nat. koettiRite) - 618.09 - Mcoocliiiic - 

D 3-309" (469) - D.T. 100 (469) - R.l" p 1.662, m 1.683, g 1-717 (469) 
Snc arsenate, hydrate - 4ZnO-As20s-H20 (Nat. adanite) - 573.36 - Cblorlest - RbonbiC' 

D 4-345 (469) - M.P. > 100 (469) - R.I. p 1.708, m i 733. ^ 1-758 (469) 
Zinc borate - 3ZnO«2B20, - 383.42 - Ck>iorless - M.P. 980 (7O1) 
Zinc teme - 3ZnO*2B20, (Glass) - 383.4^ - Coloriess - D 3^ (761) 
Zinc borate, fluo- - ZnF2'2nF3 - 239.02 - R.I. p -, m > 1.36, g = p + 0.011 (227) 
Zinc carbonate - ZnCO. (Smithsonite) - 125.39 - Colorless - Trigonal - D 4.3476>* (21) - 

D.T. 133 (760 mm. ) (sao) - R-I. o 1.849, e 1.621 (713) 
Zinc carbonate, basic- - 2ZnC03-3Zn(OH) . (Nat. hydrosinctle) - 549.08 - Monocfioic - 

D 3.7 (469) - R I. P 1-640. m 1.736, £ 1.7S0 (469) 
Zinc diloride - ZnG, - 136.29 - Cblorkss - Cubic " D 2.92520 (557) - ILP. 263 (521) - 

BJ». 732 (469) - R.I. o 1.687, e 1.713 (1075) 
Zinc chromite - ZnO-CrjOj - 233.40 - Cubic - D 5.29 (767) 
Zinc chromite, thio- - ZnS'Cr,S, - 297.64 - Cubic - D 4.05 (X-ray) (725) 
Zinc cobalt (III) oxide - ZnO«Co,Oj - 247.26 - Cubic - D 5.94 (X-ray) (454) 
Zinc columbate - ZnO-Cb^O. - 3\7 - F-ruwn - Rhombic - D 5.69^^ (675) 
Zinc fcrriie - ZnO Fc20, - j^loIj - l^rownisli red - Cubic - D 5.290 (798) - M.P. 1590 (25) - 

R.I. 2.31 (Li line) (798) 
Zinc fcrritc - 2ZnO-3Fc.,03 - 641.80 - D S.189 (432) 

Zinc fluoride - ZnF, - 103.38 - Colorless - Monoclinic - D 4.858" (91) - M.P. 872 (469) - 
B.P. 1500 (876) 

Zinc formate - Zn(HCOo)o - T'^'^.42 - Colorless - D 2.268 (26) 

Zinc gallate - ZnO Ga-6. - 268.82 - White - Cubic - D 6.154 (X-ray) (159) - R.L> i74 
(159) 

Zinc germanate - 2ZnO'GeO.. - 267.36 - D 4.823 (X-ray) (004^ 

Zinc hydroxide - Zn(OH), (Stable) - 9940 - Colorless - Rhombic - D SJCBi^ (304) - D.T. 
125 (469) 

Zinc hydroxide - Zn(OH), (Unstable) - 99.40 - Colorless - Needle - D 2.882" (304) 
Zinc lead antimonate - ZnO'2PbO'Sb,05 - 851.32 - OranRC yellow - Anisotropic D 7 6 (969) 
Zinc lead silicate - ZnO'PbO'SiO, (Nat. Larsenite) - 364.65 - Rhombic - R.i. p 1.92, m 1.9S, 
g 1.96 (760) 

Zinc molybdate - ZnO'MoO. - Misas - Colorless with yellowish tint - Tetcagaoal - ILF. 900 
(348) 
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Zinc nitrate, hydrate - Zn(N03),-H20 - 207.41 - Colorless - M.P. 70.7 (266) 

Zinc nhrate, hydrate - Zn(NOs)5-2HjO - 22543 - Colorless - M.P. 55 4 (266) 

Zinc nitrate, hydrate - Zn(NOj),-3HjO (266) - 24344 - Colorless - M.P. 44.07 (469) 

Zinc nitrate, hydrate - Zn(N0,),-4H*.0 - a6i^ - Colorless - M.P. 44.7 (266) 

TSac dlrate, bfdrale - Zb(N0,),*6H,0 - 997<49 - Cdorkn - TetxagDul - D 3jo^« (469) - 

M.P. 36.1 (266) 
ZiiK oxalate - ZnC.04 - 15340 - D a^S^s (459) 

Zne oxide - ZaO (Z«dte) - 81.38 - Colorkn - Hexagonal - D 5^1* (8(3) - lU*. I97S 

(153) - T.P. 570 (623) - P P 1723 (461) - R.I. o 2004, e 2.020 (1075) 
Zinc oxide, per-, hydrate - aZnOj-HjO - 212.78 - Cream white - D 3 (194) 
Zinc phosphate, pyro- - aZliO*P^, - 304.80 - ColorleM - D 3-755" (189) 
Zinc phosphate, ortho- > sZnO'PtOg 386118 - Colorlcis - Khoalnc - D 3.9gBt* (469) •* 

M.P. 900 (469) 

2nc phosphate - 4ZnO«PjOg - 467 56 - Rhombic - ILL p 1.630, m 1.656, g iiS6o (1075) 
Zinc phosphate, hydrate - 3ZnO-P20B*4H,0(I) (Nat hopeite) - 458.24 - Sbonfaic - D 3jQ4 

(4<'>9) ~ T P. > 105 ( 160) - R I. p I 573. m 1. 501,' cr 1.502 (467) 
Zinc phosphate, hydrate - jZnO • P.O. • 4H ,0 ( II ) (,Nat. hojjeite) - 458.24 - Rhombic - D 3.03 

(469) - T.P. > 140 (469) - R I p I 574. m 1.582, g I.582-1.59 (469) 
Zinc phosphate, hydrate - 3ZnO-Pj05-4H20 (Nat. parahopdts) - 458:^ - Tridinic - T.P. 

> i<J3 (469) - R-L p 1.614, m 1.625. g 1.637 (469) 

Znc phosphate, hydrate - 3ZnO-P^,-8H.O - 530131 - D 3.109" (908) 
Zinc phosphate, hydrate - ^InO-vfi^'Hfi - 4^.58 > Rhombic - ILL p iM, m iJbH, 
g 1.629 (1075) 

ZiK plioBplMfr, hydrate - 4ZiiO-P20,-H20 (Nat taitnttite) - 485.58 - TricUiiic - D 4.13 

(469) - R.I. P 1.660, m 1.705. g 1.713 (469) 
Zinc phosphate, hydrate - 4ZnO*P,0.*4H,0 (NaL spencerite) - 512.29 - Mooodinic - 
D 3.14 (469) - D.T. 100 (469) - Rj. p t.sSiS, Bi iXte, g X.60B (469) 

Zinc selenate. hydrate - ZnSeO^-5H,0 - 298.42 - Trigonal - D 2.591 (469) - D.T. > 50 (469) 
Ziac selcnatc, hydrate - ZaSe04*6H]|0 - 31644 - Tetragonal - D 2.325 (469) - R.L o i.5a9ti 

e 1.5039 (41^9) 

Zinc sclcnide - ZnSe - 144-34 - Yellowish red - Cabk and hexagood - D 5^' (469) " 

> iioo (181) ~ R.T. 2.89 (469) 

Zioc silicate - ZnO SiOj (Not found by Bunting (153)) - 14144 - Colorless - Hexagonal or 
rhombic - D 352 (469) - M.P. 1437 (Incong.) (469) - R.I. p 1.616, m -, g 1.623 (483) 

Zinc silicate - ZnO-SiO^ (Glass) - 141.44 - Colorless - D 3,86 (960) - R.I. 1.650 (485") 
Zinc siiicatc - jZnO'Si02 (Willcmite) - 222.82 - Colorless - Tetragonal or hexagonal - 

D 4.109** (89) - M P. 1512 (153) - R.I. o 1.692, e 1.720 (153) 
Zinc silicate - 2ZnO-Si02 (Glass) - 222.82 - Colorless - D 3.850 (95) 

Zioc silicate, hydrate - aZnO'SiO^-H^O (Nat. hcmimorphite) - 240.84 - Trigonal or rhom- 
bic - D 345 (469) - R.I. P 1A14, m h6l7, f 1436 (469) 

Zanc silicate, fltio-, hydrate - ZnSiFg<6H,0 - 315^ - Colorless - Hexagonal - D aaa (385) - 
R.L o 1.3824, e 1.3956 (348) 

Zine aolfale - ZoSO^ - i6tu|4 - Colorless - Rhombic - D 3*74^* (469) - TJP. 740 (307) - 
D T. 840 (.567) - R.I. p 1.658, m 1.669, g 1-670 (469) 

Zinc sulfate, hydrate - ZuSO^-H^O - 17946 - D 3.195*' (933) - D.T. 238 (469) 

Ztac stdfete, hydrate - ZnSOi-6HfO - 269.54 - Colorless - Moooclinic (tetragonal) - D ajOTd^* 
(4fjVJ) 5H.O at 60° rj04) 

Zinc sulfate hydrate - ZnS0^*7H,0 (Goslaritc) - 287.55 Colorless - Rhombic - D 14157" 
(933) - T.P. 39 (469) - D.T 280 (469) - R-I. P 1-4020, ni 1.4860, g 1.4897 (469) 

Zinc sulfate, hydrate - ZnS04*7H,0 •> flfl{7^ - Cotoriesa - Mnnorlhiir - RJ. p 1.4S67, m 14800^ 
g 1.48.10 (797) 

Zinc sulfide - ZnS(I) (W'lirtzite) - 97.44 - Hexagonal - D 4.087 (469) - M.P. 1645 (under 

pressure) (5-1 ) - S P 1185 (469) - RJ. o 2.356, e 2.378 (469) 
Zioc sulfide - ZnS(lI ) ( Sphalerite) - 9744 - Cubic - D 4.102H (469) - Traositioa to I at 

1020 (469) - R.I. 2.3082 (469) 
Zinc tclhiride-ZiiTe- 199.99- Red - CaUe - D 5.54>* (469) -M.P. 1x38.5 (469) - RJ. 3^ 

(4^0^ 

Zinc tin (IV) oxide - 2ZnO*SnO. - 31346 - (^lorlesa - Cubic - D 6.39 (X-ray) (986) 
Zinc titanate - ZnO'TiO, - 161.28 - Pale violet - Needle - D 3.1720 (469) 

Zinc titanate - ZnO-jTiOj - 321.08 - \'in]ct - D 4.02' * (469) 
Zinc titanate - aZnO'TiO, - 242.66 - Black - D 5.12 (201) 
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Zinc titUMte - 3ZnO-2Ti02 « 409-94 - Ydlow - D 3iS3 (469) 

Zinc titnnate - 4ZnO'STi02 - 725.02 - Pale brown - Small leaflets - D 3.68" (469) 
Zinc tungsutc - ZnO-WO. - 313^ - Colorless - Monoclinic - D 7.79 (X-ray) (348) 
SreoniaiB - Zr- 91-39- Silvery gny-Hexacoml -064*" (15) - ICP. ITSO (14) (naS) " 

B.P. 5050 (15) 

Zirooniutn chloride - ZrQ^ - 933.05 - Colorless - D 2.803 (1030) - ^-P- 437 (25 Atm.) (817) - 
S.P. 331 (817) 

Zirconium columbate - ZrOj'SCbjOg - 1452.32 - Acicular - D 5.14*' (675) 

Zirconium fluoride - ZrF^ - 167.22 - Colorless - Monoclinic - D 4.54" (425) - BJP. Rod 

heat (873) - R.I. p 1.57, m 1.60, g - (425) 
Ziroaniimi nitrate - ZrCNO,)^ •> 248003 - R.I. o 1.60, e ij6i (976) 

23rcoa i iim oaride - ZrOj(I) - 123.22 - Rhombic, cubic or trigonal - D (X«ni]r) (769) - 
MP. 3715 (521) (1119) - Undercoolcd transition 625 (198) 

23roonhmioacidc - ZrOjdl) - 123.22 - Tetragonal - D 6.10 (198) - Tramition to I 1900 (198) 

Zirconium oxide - ZrOj(III) (Baddeleyite) - 123.22 - Slight yellow or colorless - Mono- 
clinic - D 5.56 (198) - Transition to II looo (198) - R.I. p 2.13, m 2.19, g 2J20 (469) 

2rconiani phosplMte - ZrO*P.Os - a6s.i8 - Cubic - D 3.19S (^) 

Zirconium silicate - ZrOj-SiO, (Zircon) - 183.28 - Colorless - Tetragonal nnd two other 
modifications - D 4.Z5, 4.3% 4.7 (181 a) - M.P. 2430 (iiao) - R.L o i.923-i.96o» e i.g66- 
aoiS (469) 

Zirconium silicate - ZrOj-SiOj (Glass) - 183 - Colorless - R.I. 1.46 (lU») 
Zirconium sulfate - Zr(SO^), - 283.34 - Colorless - D 3.22^^ (53) 
Zirconium sulfide - ZrS, - 155.34 - Gnnaroon brown - Hexagonal - D 3.87 (791) 
Ztroooiuni sulfide oxide - ZrSO - 139128 - Light yellow - D 4J87 (469) 
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PREFACE 



With the fall of France it became apparent to the American people tint 
a program of natioittl defense, leading if neoeaaary to participatioa in die 

war, was imperative if our freedom and democratic way of life was to be 
preserved. In keeping with this development, President Roosevelt invoked 
the National Defense Act of 191 6 and set up on May 29, 1940, the National 
Defense Advisory Commission. Miss Harriet Elliott was appointed a mem- 
ber of this Commission in charge of the interest of contmners and the welfare 
of civilians in our defense programs. 

Miss Elliott recogniied that in the light of present day science, human 
nutrition and problems related tn the heahh side of fond were among the 
more imjxjrtant elements in civilian defense. Shortly after the organiza- 
tion of the Defense Commission, Miss Elliott did me the honor of asking me 
to assist lier in tlie fonnatian of a nntrilioii program in reiatsoa to sa&nal 
defense activities. In a prdiminaiy report to Miaa Elliott, emphasis was 
placed on two aspects: first, the mobilisation and use of existing science 
as a scientific policy foundation for action programs ; second, the utilization 
of existing agencies through coordination of effort rather than the setting 
up of new agencies. 

A plan for mobilizing science for defense and war effort was already in 
existence in the National Research Council. In discussing these matters 
with Miss Elliott, we held that the goal— diets that would give each individual 
his daily biochemical nutrition requirements — was not only a matter of Itto- 
chemistry and physiology but of food hahits as well. 

Biological science may advance ever so far, but unless we as individuals 
adjust our food habits to changing biochemical knowledge little happens. 
Therefore the National Research Council was asked to set up two committees 
of equal standing, one dealing with the biochemical and physiological side of 
nutrition, the other dealing with the psychological and cultural pattern — a 
Committee on Food Habits. 

Both committees have rendered great service to tlie defense and war food 
and nutrition program. For at least a tiurd of a centuiy biodiemical and 
piqrsiological research have been directed toward human nutrition and con- 
sequently there is now a large body of scientific knowledge which can be 
drawn upon. However, in the social science field but little had been done in 
the sciences dealing with culture, behavior, and personal traits in relation 
to food habits. Therefore, to a degree, the Conmiittee on Food Habits lias 
bad a frioneer job. 

The Conmiittee on Food Habits was asked to draw together existing knowl- 
edge bearing on food likes and dislikes and the processes of their formulation 
and change. It was asked to stimulate research in the social sciences in these 
fields. The Committee was requested to be prepared to give the advice and 
judgment of social science from the several disciplines, particularly psy- 
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Mtogy and ctdtufil aiitfaropolQgy« with reference to requests made to it by 

the Nutrition Division of tfie OflBoe of Defense Health and Welfare Ser- 
vices (whose activities have now been transferred to the War Food Ad- 
ministration, Nutrition and Food Conservation Branch) and with reference 
to requests made to it by the various federal agencies with membership in 
Ibe Federal InterdciiartiiKOtal Ntttritioii G)ordiiiattng Committee and the 
State and local nutrition committees when oommunicated ihnti^ the proper 

In my judgment, the Committee on Food Habits has fulfilled its responsi- 
bility, and carried out in a most outstanding manner what was expected of it 
when the original plans were made. The summary of its activities, as con- 
tained in tiib report, is ample evidence for the above statement The first 
stage of the pioneer period is over. A new sdeoce of food habits is developing. 
This will be a handmaid to, and of equal importance with, the biochemical 
science of nutrition in efforts for the prevention of disease and facilitating 
man's progress toward optimum heahh. The Committee on Food Habits 
with tlie understanding guidance of its cliaimian, Dr. Carl S. Guthe, and with 
Dr. Margaret Mead, its efficient and imaginative executive secretary, are to 
De ouugiw m a ie Q tor meir great oouinuuDon id me waxnme nuiriuon program* 

M. L. Wilson, Chief 

Nutrition aiid Food Omservatiaa Branch 
Food Distribution Administration 
War Food Administrsliop 
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HISTORY OF THE COMMITTEE ON FOOD HABITS 

Cail S> Gotbb 

The stofy ci die Committee on Food Habits of the National Researdi 
Cotrndl is one whidi rdates an Biodent m tfie {^venunent defense program 
dot reflects the foresiglit and vision of oertam government officials, and 
demonstrates the efforts made by scientists to pool their knowledge and ex- 
perience within a restricted subject for the benefit of the government agencies 
requesting their assistance and advice. 

Late in November of 1940, well over a year prior to the Pearl Harbor 
incident, officials of the National Research Council, at the request of the 
Natioiial Defense Advisory Commission, undertook a series of conversations 
with Dr. M. L. Wilson, of the Department of Agriddtnte^ who was also cbair- 
man of tlie Federal Interdepartmental Nutrition Coordinating Committee, 
concerning ways and means by uliich the Xational Research Council could 
aid in studying problems of nutnuoii. Dr. Wilson pointed out that one 
aspect of national defense was concerned with the f>hysical fitness of the 
entire population of our country. Nutrition, ot course, must play an im- 
portant part in this proUeuL It was known diat an appredaiUe portkm of 
tlie popolattan suffered from makmtritkm. The questions immediately arose 
as to what could be dcme to i mprove the nutritional status of the population 
and as to how this could be accomplished on the basis of the best scientific 
judgment, derived not only from our knowledge of the scientific facts of 
nutrition, but also from the technical study and interpretation of the sodo- 
cultural factors affecting the food folkways throughout the nation. 

As a result of these negotiations, the National Research Council, early in 
December of 194^ estsblifllied two mterdivisiona l cowwnittees in tfie life 
sciences on which the chairmen of the Divisicms of the Medical Sciences, of 
Biology and Agriculture, and of Anthropolc^ and Psychology, are ex officio 
members. One of the committees was the Committee on Food Habits, which 
was assigned for administrative purposes to the Division of Anthropology 
and Psychology. The other sister-committee was the Committee on Food 
and Nutrition, which later became known as the Food and Nutrition Board, 
and wludi was assigned for adnumstrattve puiposes to ^ Division of Bi- 
dogy and Agriculture. 

The first meeting of the Committee on Food Habits was held on January 
3 and 4, 1941. Dr. John M. Cooper, of the Catholic T^u'versity of America, 
had accepted the chairmanship of the Committee. During the spring, mem- 
bers of this Committee were in two groups : scientists not connected with the 
government, whose special interests and experience related to the Committee's 
objectivest and experts in government service who were concerned in one way 

9 
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or another with problems relating to the food situation in this country. The 
members of the Committee at this time were as follows: 



William Lloyd Warner 

The immediate task which confronted the Committee was that of formu- 
lating a plan of action. Following two meetings and some correspondence, a 
program was established under date of February 28. The introductory para- 
graph to this statement foUows: 

"Li appointing a Cbmnutlee on Food Habits in addition to the Committee 
on Food and Nutrition, the Nationd Research Council has acted on tlieassanqi- 
tion that, while the first step toward achieving an adequate national nu- * 
tritional level is the securing of scientific information on what constitutes 
proper diets, there remains the second step, requiring an equally scientific 
approach, of finding the most effective ways and means of adjusting habits 
to needs, of getting people to wish what they need. This Committee, in 
undertaking its assignment, agrees wholeheartedly with this point of view 
and feels that govenunental agencies as well have a similar twofold 
responsibility." 

The program was provisional in the sense that it was based upon the knowl- 
edge and assembled data then available to the Committee members. The 
Committee, of course, planned to continue to gather, coordinate, and appraise 
the existing and scattered data and tu promote, in so far as possible, a limited 
number of research projects. 

This provisional program of action was divided into four sections, formu- 
lated in the form of questions : 

"The recommended practical pr(^pram of action is broken down into the 
following sections. First, where are the major weaknesses and deficiencies in 
our national dietary habits, and who therefore need most to be reached in 
either a short-range or long-range campaign? Second, what major causes 
are responsible for such weaknesses and deficiencies, and what should be 
gotten to tiie poor-diet groups to enable them to bring their dietaiy habits 
into conformity with dietaiy needs? Third, who are best equipped for 
undertaking the task of reaching the poor-diet groups? Fourth, by what 
procedures and media can such groups be most effectively reached?" 



Non-govemmental 



Members 



Liaison Members from the 
Federal Government 



John M. Cooper, Chairman 
Ruth Benedict 
Paul Cornell 
Allison Davis 
Hden S. HItciheU 
Curt P. Richter 
George D. Stoddard 
Mary E. Sweeny 



Carroll £. Palmer 

John S. Provinse 
W. H. Sebrell 
Hazel K. Stiebeling 
Ruth S. Tohnan 



Martha Eliot 
Paul F. Howe 
Rensis Likert 
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After considering the first question, the Committee recommended: 

''i. That the \\ho\c population of the United States be reached with, however, 
particular attention to: 
"a. The low inoome non-fanii groups, largely ooaoaitrated in the 
eastern Industrial Belt; 
The low Inoome groups of the Southeast, mriiiding especially llie 
farm and negro population thereof, 
"a. That regional and state agencies devote special attention to those racial, 
national, and cultural groups in isolated areas, whose diets may be 
or are lanowu to be deficient. 
"3. Tbat every effort be made to reach adequately the women, especially 
mothers and wtves." 

In considering the second question, tiie Committee came to the conclusion 

that it "should advocate diets that are believed to be satisfactory, developing 
methods suitable for all levels of the population ; the understanding being that 
other agencies will consider the means of economic production and distri- 
bution, while this Conunittee concentrates upon the diffusion of knowledge 
and the i m provement of food faabits." It further stated that: "To be suc- 
cessful, ^ nutrition educational campaign must achieve the following: 
a) create interest in nutrition; b) educate people to know and wish the 
necessary dianges in their diet; c) prodtice these changes and establish them 
as habits; d) firmly establish these adetjuate habits in the culture as food 
folkways. To stop short of d), especially at a) or b), will mean that the 
program will fail, because the people wiU almost certainly lapse mto their 
old food habits. While, therefore, a short-time intensive e m e r ge n cy educar 
tional campaign is desirable and can accompli^ much, kmg^flmge educatioaal 
work will also have definitely to be planned for." 

In answering the third question, the Committee made the following state- 
ments : "So far as possible, already existing and functioning organized groups 
and agencies, puUic and private, should undertake or take part in die exeoi- 
tion of the nutrition education program. .... While it is highly desirable 
In a «*f'1*"ff^ canqw^n to make full use of technically trained individuals 
and organized groups in the field of nutrition at tb<- local, state, and national 
level, and while they should guide and advise, it seems undesirable, especially 
at the local level, for them to have exclusive management of the educational 

program It is of paramount importance to secure as full and demo- 

cratic participation as possible on the part of the leaders and general member- 
ship of the organizations of women. On the women, more than on anyone 
else, depends, in the short run and in the long run, the family's diet, both 
as to choice of food and as to preparation thereof. But the man should not 
be left out of the picture, even at the local level, as the men too have a voice, 
and sometimes tin deciding voice, in choice and prepaiatiott of the fan^y 
food." 

In dealing with the fourth question, the Committee recommended that the 
fullest possible use be made of leaflets, booklets, posters, and nutrition films, 
and that the program of the National Nutrition Education Campaign "be 
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tried out ei^erinientatt^ in tdectsed test locafitiet before beiog pot into opera- 
tion on a nationwide scate." 

The essentia] points of this praviaional pfognm of action have been in- 
corporated in this statement, because they reveal most adequately the attitude 
of mind of the Conimittee during the first months of its existence, and form 
a frame of reference or charter which tended to control the subsequent ac- 
tivities of the Gmunittee during the ooming two years. About this time two 
sUb-oonunitlces were created to investigate the potential activities which migfat 
be undertaken in two special fields. One was the Subcommittee on Changing 
Children's Food Habits, of which Miss Mary Sweeny was chairman, and 
the other the Subcommittee on Publicity, of which Dr. W. H. Sebrell was 
chairman. 

Unfortunately, about April i, 1941, the severe iUness of Dr. Cooper foraed* 
him to abandon tfie active leadersh^ of the Committee. Within a few weeks 

the Committee was fortunate in securing die services of Dr. Rensis Likert, 
of the Department of Agriculture, as acting chairman, a post which he held 
until the close of the fiscal year on June 30, when he became seriously ill and 
unable to direct the affairs of the Committee during the summer months of 
1941. The latter part of the spring uf 1941 was devoted largely to exploratory 
activities. Qose contact was maintained with Dr. Wilson's c^Soe in tiie 
office of the Hon. Paul McNutt, Coordinator of Heslth, Welfare, and Related 
Defense Activities. Preliminary arrangements were made toward formulating 
a series of research projects for the Committee and toward securing govern- 
mental support for the work of the Committee during the coming fiscal year 
of i94i-4}2. It became. increasingly evident iStmt a hurge number of ctvflian 
and government organizations were actively interested in various socio-cultural 
aspects of the nutrition problem. The Committee needed to familiarize it- 
self with many of these activities. Therefore, under the leadership of 
Dr. Likert, two conferences * were iieid late in the spring. 

The first of these conferences was held in Washington on May 23 and 24, 
immediately preceding the National Nutrition Conference caltod by Pfesi> 
dent Roosevdt These two days were devoted to brief reports from 15 in- 
dividuals upon a variety of investigations into the probtentt of food habits 
conducted throughout the country by several colleges, universities, and re- 
search centers, as well as by some of the government departments, such as 
the Department of Agriculture, the Office of Education, and tlie Bureau of 
Indian Afiisirs. In choosing tlie participants, spedal consideration was given 
to studies being conducted in tiie southern and southeastern part of the 
country', since this area seemed to be of special significance from the nu- 
tritional standpoint. 

The second conference also occupied two days, and was held a month 
later on June 27 and 28. On the first day reports from the field ot market 
research were given by representatives of the American Meat Institute, 

* See Summaries of a Conierence on "Research in the Field of Food Habits," May 23-24, 
1941, a Conference on "Co nU ib uU ons iErom Hit Fidd of liCsrket RMearch," Jme 27, 1941, 
and a Conference on "Contributions from the Fidd of Child DevekfawnU" June sS^ 194X, 
pp. xaZt 141$ and 149 of thb report. 



Col, ii ^iued material 



« 



History of the Committee 13 

the Evapoffitcd Milk Aaaodalion, and Hm Natkmal Livestiock and Heat 
Board. The aeoood day ivas given over to reports from nine individtals 

representing^ varimis research centers which had hcen carrying on investi^- 
tions into children's food habits, and to statements by six persons upon 
studies of c(hicational programs and their orientation made by government 
and civilian groups. - 

These infonnative oonferences pef foiined seveial functions. Fifsty tfi^ 
demonstrated the need for giving due consideration to the psydlologiGBl 
and socio-cultural factors which are involved in carrying out any national 
nutrition campaign. Second, they offered the participants an o])|>ortuni(y 
to exchange ideas and familiarize themselves in more detail with the work 
done by their colleagues in other institutions. Third, they furnished the 
mcmbera of the Gnnmittee factual data upon the great variety of subjects for 
study in the fidd of food haUts, and the diversity of methods nsed in their 
investigation. 

At the closed meeting of the Committee, held on June 29, immediately 
following the second of the large conferences, which Dr. Likert as acting 
chairman was unable to attend because of illness, considerable time was given 
to a discussion of a number of proposals for investigations and studies to 
be undertaken under the auspices of the Committee. These varied con- 
siderably in objectives and in methods, and some would have required con- 
siderable sums for their prosecution. A few were approved tentatively sub- 
ject to securing the necessary funds. Among these was one suggested by 
Iliiss Genoeffa Nizzardini, calling for a study of the food habits of minority 
natkmality groups in this oountzy, bq;inning with the Italian group. 

The reports of the two suboommittees led to an extended discussion of 
the potential relationship between the Committee on Food Habits and the 
government organizations it sought to serve. This resulted in the following 
resolution : 

"Regarding itself as a committee of the National Research Council estab- 
lished to give aid, by means of advice and research, in improving the food 
habits of the American people at a time of national emergency, the Corn- 
suttee on Food Habits leoommendss 

"a. That it reafiinn its early unanunous action calling for the mobiliation 
of such resources as will make the necessary foods availaUe and will 
unite existing federal, state, and private agencies in the promotion of 

an eflFective plan for improving food habits ; 
**b. That it be informed of the governmental personnel and program set up 
to implement the improvement of food habits in order that tlie Food 
Habits Cbnunittee may be guided in its advisory and researdi functions, 
for example in recommending surveys of present conditions, die evalua- 
tion of proposed undertakings, and measures of the effectiveness of 
programs ; 

"c That its action calling for the evaluation of educational programs and 
related researches be rec<^ized by adequate actions and appropria- 
tions within the designated governmental agency ; 
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— all witli the understanding that the total nutritional program shall be con- 
ceived consistently with the nation-wide scope of the problem, and with a 
further understanding ihat the Food Habits Committee shall coiitinue to 
function, not in administrative action, tnit in oonsultatioD ■ad natadx 
reooinmiend>tKHL" 

Because of the iUness of both Dr. Cooper and Dr. Likert, it was necessary 
for the Committee to consider the matter of another chairman. In the dis- 
cussion, it was recognized that the potential usefulness of the Committee 
could not be approximated by dq)ending solely upon the spare time of the 
Commtttee mci^rs, who witfiout exeeptson have obligations to their re- 
spective institutions and otgnninitions. The soggestioa was made at this 
meeting that the Conmnttee attempt to secure either a full time chairman 
or a full time executive secretary to work toward the objectives for which 
the Committee was created. 

During the first six months of which constituted the formative stage , 
in the Conuntttee's eads t ence , a considerable amount of progress had beoi 
made. A program of action had been established. Studies had been made 
and conferences held as means of exploring the Re^ of interest of the Com« 
mittee. Through its deliberations, the Committee succeeded in pointing out 
the importance of recognition of the variable food habits of the people of 
our nation, and the significance of the variety of problems connected therewith. 
However, the Ommiittee was not yet fully integrated, nor was its status in 
the nutrition program of the natioiud defense organizations dearly defined. 

During the summer of 1941 the work of the Committee progrnsed slowty, 
due to the unavoidable lack of active leadcrshi]) and the equally unavoidable 
delay in the appointment of a new chairman. However, the work upon tlie 
study of the food habits ut the Italians in this country was carried forward by 
Miss NizzardinL In addition, an important step was taken oonoemtng the 
future of the Committee. During the sunmiertiie National Academy of Sdenoes 
^gned a contract with the oflRce of the Coordinator o{ Healtfa, Welfare and Re- 
lated Defense Activities in the Federal Security Agency, covering the financial 
supiwrt by the latter of the work of the Committee on Food Habits and the 
Food and Nutrition Board of the National Research Council, for the fiscal 
year 1941-42. The Academy, acting for the llational Research Council, agreed 
to use this sum "to conduct studies and investigations and prepare reports, 
with the aid of technical ejipeits, utilizing committees and subcommittees and 
other facilities available, upon : food, nutrition, and food habits," and "to 
keep the coordinator informed by iiuans of such reports and other communi- 
cations or advice as the coordinator may need or request, in regard to the 
progress of the s^idies or other acdvities which it may onderteke in ac- 
cordance with this contract" 

In October, Dr. Carl E. Gutiie, of the University of Michigan, accepted 
the chairmansliip of the Committee, and undertook its reorganisation and the 
redctinuion of its policies. On November 3, the members of the Committee 
residing in the Washington area were called togetlier to discuss ilie plans of 
the diairman. In November, the chairman issued a memorandum based iqxm 
the principles expressed in the provisional program of action adopted by the 
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Gimmittee the previous spring. In preparing this memorandum he look into 
iiT***f * tibc JiBlUfe of the couLfACt stgncd duniiif tlic tu mmc r snd infonnsp 
tkm he bad secured in the early fall wUIe attendinif a meetiiig of tfie National 
Advisory Committee on Nutrition. This memorandum, looking toward the 

redefinition of the Committee's policies, contained the following statements: 

"The government agencies, working throug:h a coordinating committee, have 
taken the responsibility for studying, through surveys and field work, the 
varieties, tiie distrflmtkm, and the extent of dietary practices in the natton» 
and for the organization of various campaigns looking toward the influencing 
of public opinion upon nutritional subjects. 

"The Food and Nntrition Board of the Division of Biolog)' and Agriculture 
has taken the responsiblHty for studying the nutritional values of the elements 
oi diet, and for making recununendations upon various foods and food elements 
in terms of nutritional needs. 

"The Committee on Food HalMts .... should supplement rather than 

duplicate the activities of these other agencies It should concentrate 

upon folkways and not upon diet and nutrition, in order to prepare itself 
to assume the responsibility of making recommendations upon the use or 
misuse of tlie forces which afi'ect changes in food habits. 

" Ph eno m ena of cuhtual change have been studied in several disdpKnes, 
from different viewpoints, and iridi varying results. Students of bkrfogy, 
physiology, psychology, anthropology, sociology, public relations, public healdi, 
and education have all given attention to these phenomena, have accumulated 
data and formulated various correlations, deductions, and conclusions, which 
are being transmitted in the academic and scientific world to other students 
through the media of teaching and publications. 

"The membership of the Committee has been chosen in terms of breadth 
of viewpoint and of eiqierience in the several disciplines concerned. The 
Committee faces an unusual challenge. The opportunity exists to play an 
important part in the improvement of national health through nutrition. The 
opportunity is offered to demonstrate that students of culture are able to 
fomidi practical advice upon current problems in our own culture. 

"The Co mmitt ee on Food Habits should assume the reqxmsibility of 
making scientifically sound recommendations to the appropriate governmental 
agencies upon the characteristics of the variety of food habits throughout our 
nation, and upon the methods of controlling the cultural forces which cause 
them to change." 

The feofganisation recommended by the duurman hivolved three changes 
of policy, "hk the first place, it was strongly ufged that a full time paid execu- 
tive secretary be employed and placed in dutfge of a Washington office of 
the Committee. In the second place, it was recommended that the Committee 
proper, later known as the Executive Members of the Committee, consist 
only of scientists and scholars interested in food habits who are not connected 
wtlii tiie government service. In the diird place, it was recommended that 
iiaiaon members of the Committee be officially appointed by tiie proper 
authorities in each of the Government agendes potentially interested in the 
wotIc of die Committee, and that these liaison me m ber s act, not as Conunittee 
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wiewihiit% iNtt Bs liaison adiriaoci to the executive jecietaiy in meiirtBhiing con* 
tinnous end infomel contact between the Comniittee and itut several govern* 

ment agendes represented. 

The executive membership of the newly organized Committee was as fol- 
lows, representing the fields of anthropology, psychology, sociok^y, home 
economics, physiologfical psychology, and public health : 

Ruth Benedict Mark A. May 

John M. Cooper * Curt P. Richtcr 

Allison Davis Nathan Sinai 

Joseph K. Folaom Maiy £. Sweeny 

Lawrence K. Frank W. Lloyd Warner 
Carl £• Gntlie, chairman 

From this time on, the membership of the Committee has remained constant 
with the single exoeption of the resignation of Dr. Curt Richter in the sum- 
mer of 1942. He was replaced by Dr. Warren T. \'au{^ian, who brought 
to the Committee a knowledge of the medical sciences. 

At a meeting of the reorganized Committee on December 6, 1941, the 
recommendations of the chairman were approved and he was authorized 
to invite Dr. Margaret Mead to become executive secretary and take diaiige ol 
the office in Washii^[ton. The Committee further agreed that objectives were 
twofold: first, to analyze and interpret existing technical knowledge upon 
the methods and principles of the several disciplines represented by its mem- 
bership in such a way that this technical knowledge may be applied specifically 
to the field of food habits, and second, to establish research projects which 
will furnish mformation upon methods and |»rinciples ^ipiicalile to the fiekl 
of food habits, concerning which the Committee does not now possess sufficient 
knowledge. 

Dr. Margaret Mead, to the great good fortune of the Committee, accepted 
the post of executive secretary, at first on a part time, non-resident basis for 
the month of January, 1942. On Febrtiary I, having been granted a wartime 
leave of absence from the American Museum of Natuial Histoiy, she came 
to Washington to take duuge of the office of the Cbmmittee on a full 
time basis. 

At a meeting of the Committee held on February 14 and 15, 1942, 
Dr. Mead presented a series of plans for investigations based upon the prin- 
ciple of decentralizing research and thereby using the facilities of many 
coikagwes in various parts of the country. The several recommendations of 
the executive secretary which were approved by the Committee at this meet- 
ing were: 

a. Flan for organizing qualitative opinkm sampling squads among social 

sdence students on a volunteer basis, particubuiy in noa-land-grant 

colleges. 

b. Plan for the coordination of local research at several research centers 

with the active cooperation of members of the Committee whenever 
possible. 
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c. Plan ior wriHtarion of leooadwy aonrcct and using experts as mfannanti, 

d. Flan for coordination of local univeratties and ooUegea wldi oogoing 

community experiments in nutrition campaigns. 

e. Plan for developing a standard series of research leads. 

AH of these proposals had value from at least two standpoints. They made 
it possible for tlie Committee to seoire rapidly and with little expense 
definitive information from various parts of the country upon current atti- 
tudes toward nutrition and existing food habits. They also enabled the Com- 
mittee to keq> in touch with experts in all parts of die country and thereby 
r epre sen t more adeqmitdy in its relations with the various g ove r nm e n t 
agencies the opinion of these scholars and sdentiats. 

The results obtained since February 1942, in carrying out this research 
program are dealt with elsewhere in this volume. It is sufficient to indicate 
here that most of these plans were carried out and expanded as opportunity 
offered, thereby bringing to the Committee a quantity of information which 
has enabled it to issue at various times oumeographed reports upon tiie 
results of iSnt use of these sevenA Kssearch ffliednuiiams. 

In the Washington office, Dr. Mead was given the services of two tech- 
nical assistants to collate and analyze the research data received by the office 
from these several sources. During the spring of 1942, Dr. Mead established 
contact and liaison relations with seventeen govermnent agencies actively 
ooooemed with Hie nutiitioa program through Dr. Wilsoa hi the Office of 
Defimse Health and Welfare Services of the Federal Security Agency. Dr. 
Mead has maintained a useftd and eflident relationship wi^ all interested 
government agendes, thereby meeting most satisfactmily one of the objectives 
of the Committee. 

During the spring of 1942, a program was inaugurated by which at each 
meeting of the Executive Members of the Committee, at least one half day 
was dcwoted to a liaisoo session, to which were mvited all of the Uaison Mem- 
bers of the Committee and any other guests who would be interested in tibe 
proceedings. These liaison sessions * were devoted to informal discussions of 
matters of current interest in the nutrition campaign, thereby enabling the 
Executive Members of the Committee and the Liaison Members to become ac- 
quainted and to exchange knowledge of their activities and points of view. 
The sessions were usually oaastruded around a series of reports by specially 
invited guests. 

In the course of the development of Hbt work of the Committee, Dr. Mead 

found opportunity, frequently at the suggestion of Dr. Wilson, to undertake 
trips to various parts of the country in order to evaluate at first liand local 
conditions affecting food habits and to consult directly with colleagues who 
had undertaken various research projects under the auspices of tlie Committee. 

In tiie summer of 1942, the contract between the National Academy of 
Sciences and the Federal Security Agency was renewed for the Bscal year 

* See summaries of proceedings of Liaison Sessions of the CommiUec on Food Habits 
pp. 158, 159, 160^ and tta of tfus report 
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1943-43, but this time without any {wovision for research funds such as had 
been contained in the previous contract. This required the Committee to seek 
additional research funds from non-governmental sources. Such a program, 
which had already started in the spring of 1942, was carried forward success- 
fully and several additional research projects were established under funds 
gnmted by fleveral ncm-govemiiiental agendei. 

With the entry <rf the United States into die war, the interests and object 
tivea of ^e nutrition campaign have, of ooorse, been changed to some extent. 
Correspondingly, the Committee has become more interested in problems of 
food habits which relate to the rationing of food in this country and to the 
distribution of foods to various parts of the world under the lend-lease 
program. In con n ection with these interests, tiie Gmumttee has tended to 
brabden its association witii go v ern m ent agendes through contacts whidi 
the executive secretary has made with the Office of Foreign Relief and Re- 
habilitation Operations and the Office of War Information. 

It is evident, as the fiscal year 1942-43 draws to a close, that the work of 
the Committee has esqpanded and become increasingly complex. Yet its 
achievements are all dosefy rdated and in their entirety co u atit u le an inte- 
grated approadi to tiie factual proUems of definition and description of 
dietary patterns, to the psychological problems involved in the individnal 
conformity or non-conformity to cultural norms, and to the applied science 
problems of bringing traditional dietary patterns into conformity with the 
findings of the science of nutrition. The technical details included in the 
rqports and rdeaaes idiidi have been issued demonstrate tfie complementary 
nature of the work of tlie Committee to that of the Food and Nutrition Board. 
The studies and invest^Ktions being conducted by the Committee on Food 
Habits furnish the necessary data and constitute the technical basis for the 
immediate and useful services it is now rendering the wartime food program. 

This statement, taken from the chairman's most recent annual report, 
constitutes a summary of the principles which have governed the work of the 
Committee during the second phase of its existence which began with die 
employment of Dr. Mead as executive secretary in January of 1942. The 
fundamental guiding policy is still the same as that laid down in the pro- 
visional program of action adopted by the Committee in the spring of 1941. 
The work which has been done has clarified and made specific the methods 
used and the results obtained through attempting to answer the four ques- 
tions around which this original program of action was formulated. 

During the spring of 1943, reorganisation witiun the Federal Government 
transferred the nutrition program from the Federal Security Agency to the 
United States Department of Agriculture. However, this change in adminis- 
tration did not affect the Committee or its relationship to the nutrition pro- 
gram, which now operates under the Nutrition and Food Conservation Branch 
of the Food Distribution Administration. The function of the Committee has 
become aatis&ctorily clear, both as an advisory body to the nutrition program 
of the Federal Govonment and as one of the interdivisional committees in tiie 
life sdences of the National Research Council. 
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Within itadf, the Committee on Food Habits has become integrated and 
has grown into a closely knit, smoothly functioning group of scientists who 
have contributed generously and without reservation their technical knowl- 
edge and experience to the discussion and the attempted solution of the prob- 
lems presented to the Conunittee. 

The story of the Cbaunittee on Food Habits records a reasonably sue- 
oeflsfnl attonpt on the part of a body of scientists chosen Irom several disci- 
plines to work together for the jnirpose of aiding government ofificials with 
vision in their desire to take advantage of scientific knowledge in furthering 
the interests of the people of our country. 
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Mabgaut Mkad 

Problems of changing food habits cut across ordinary discipline lines, in 
addition to involving contributions from both pure and applied sciences. 
There is a mass of literature and recorded experimentation on many aspects 
of the problem, ranging from studies of soil agronomy wliicli illuminate the 
questioii of wlietfier Hat laHt of eating locally grown food is or is not die 
most ntitritiooBlly valnaUe behavior, throng data on the content of diets, data 
on the rdatiooihip between pmdiMtqg power and diet, studies of histori- 
cally changing diets, animal experiments in individual taste and preference 
and their relation to nutrition, and records of the cultural integration of food 
through case histories of individuals whose gastrointestinal disorders can 
be sbown to be systematically rdated to the way in wfaidi learning to eat 
was combined with other types of learning. 

As the Committee's task was to integrate existing materials and devise new 
ways of tapping existing knowledge on the problem of cultural change, a 
primary requirement was to develop a point of view, an approach which could 
make systematic use of additions to knowledge in all of the fields from which 
researdi results ootdd be e x pected. New information is continually oombig 
out on the perishable quality of ritanuns inr vegetables on a steam table; on 
a new experiment in a rat's preference for the food which he ate kss often 
regardless of whether it was a more or less nutritious food ; on the relative 
palatability of different varieties of the same food ; or, on the other hand, on 
detailed studies of purchasing habits of subcultural groups, or of striking 
shifts hi the consumption of difiierent foods under wious sorts of pressure 
(advertising, wartime shortages, etc.) ; on new experiments m the relationship 
between anxiety and acidity in the stomach. AU of these findings have to be 
fitted together to provide a systematic and coherent scientific background for 
recommendations directed toward changing the dietary pattern of American 
culture. 

Furtfaennofe tliese findings have to be eiamintd also to provide orientalioii 
for the Committee's responsible task of estimating deariy the relationship 
be twe en any particular change which may be introduced in the dietary pat- 
terns, or the culturally standardized methods of inculcating food habits, and 
the impact of such a change on other parts of our culture or the culture of 
other peoples of the world with whom we come into contact tlirough lend-lease, 
relief and rehalnlitation procedures. For example, an increased knowledge 
of nutrition which is acquired by mo^rs without any coooofdant alterations 
in their methods of child training may produce feeding proUenu whidi have 
a far more serious effect upon the child's development than the less perfect 
diet which the child ate without pressure. Gifts of relief white flour, while 
temporarily stemming famine, may fasten upon a population which tradition- 
all^ ate whole grains a habit wtlfa disastnms repercussioos for their future 
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health. The way in whidi substitutions necessitated by war are presented to 
the pofalic may have later effects on the acceptance of those foods. Autiiori- 

tarian methods used in enforcing nutritional standards may endanger demo- 
cratic participation in other community activities. Alterations in the source 
of the food, as when individual food tickets are given to children in emergency 
mass feeding situations, may result in a breakdown of parental authori^ 
which was primarily sanctumed by the food-giving functioiis of tfie CBmily. 
Only by putting each recommended innovation and the methods suggested for 
bringing it about against the total cultural picture, is it possible to guard against 
initiating changes which, while nutritionally desirable in the narrow sense, 
may be socially undesirable in a wider sense. 

The principal discipline represented among the Committee nienibLrs is 
cnttiira] antfiropology, and Ibe cooceplioos of cultursl andiropoiogy have 
been used in denioprng the approach. Food habits are seen as the cuttnr- 
ally standardized set of behaviors in regard to food manifested by individuals 
who have been reared within a given cultural tradition. These behaviors are 
seen as s\ stcmatically interrelated with other standardized behaviors in the 
same culture. In attempting to estimate the strength of any given item of 
bdiavior, e.g., preference for meat, aversion to aSlk, etc., this item is not 
treated as isolsled, hot is referred to the total eonqilex of behaviors which 
ooostitute the food habits. Similarly, in considering melliods of change, of 
innovation or alteration in existinij^ patterns, recourse is had not merely to 
traditional psychological pronouncements on learning, but also to the habits 
of learning of Americans in 1943, and furthermore to learnings or resistances 
which Imolve the bodjr as dired^ as do haUts connected with food. More- 
over, the interaction between the cdturated individual and his environment 
has two aspects in any consideration of food habits, interaction with the food 
producing and food distributing systems, that is. adjustments to the physical 
enviromnents, and interaction between the individual organism and the actual 
food. While cultural factors are expected to account in very large degree 
for the food habits of manlrind, there is also the possibility that ooi&nations 
of foods may exert a oertwn degree of coercion upon physiological reqxmses, 
so diat die constitution of foods ^emselves must also be taken into account. 

A dynamic description of the total food habits pattern of a culture or sub- 
culture can be approached in a number of different ways. A minute survey of 
the food eaten at any given time by adults may be combined with careful 
observations and experimentally instituted attempts to change that pattern. 
For example, if we had a complete pi^uxe of the current eating habits of the 
mendiers of an upstate New Yoric com mu nity, adequate verbal accounts of 
the grounds upon which they rationalized their current procedures, and 
records of attempts to introduce new foods and alter both their meal pattern 
and the combinations in which foods were habitually eaten, together with 
verbatim records of acceptances and refusals and reasons given, it would be 
possible to construct an adequate description of the contemporary pattern, 
not only its overt content but also its deeper emotional content, of tfaie terms 
m wUdi the people of that community seek and accept food, the fears and 
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repugnance which deter them from eating other food, the sHuadoiui in which 
they will share food, or accept food diflferently prepared or served, and of 
the states of mind which might result from any drastic alteration in their 

traditional food habits. 

Another approach to tlie dynamics of the food complex is to study the ways 
in which, within any given culture, good habits are hicufcated in the growing 
child. Such an approach involves d^criptioos of the post partum procedures, 
breastfeeding, supplementary feeding, weaning techniques, sanctions invoked 
to narrow the child's acceptance within socially approved limits, sanctions 
invoked to widen the child's acceptance to include all socially prescribed foods, 
and ways in which gifts of food, tlireats of deprivation of food, and situa* 
tions involving food are integrated in the system of character formation. 
On the basis of such analysis, it would be possible to prescribe the lines 
which would have to be followed if effective change were to occur, and tfie 
implications of changed food habits for the rest of the personality. 

Neither type of study is yet available in any complete form. During the 
last two years two field expeditions, one consisting of seven field workers 
under die auspices of the University of Chicago,* and one of two fidd workers 
under the auspices of the Nutritioil Division t of the Office of Defense Health 
md Welfare Services, have made preliminary studies of this kind which pro- 
vide us with the most extensive body of data yet collected on intensively 
observed small communities in a modern culture. Neither study approximates 
the sort of completeness which can be obtained on a primitive society. Pre- 
linunary memoranda have been prepared, using living primary sources, on the 
culturally differentiated food habits of certain subcultural groups m the United 
States.'- «• 

As there was no immediate prospect of financing intensive cultural studies 
of American food habits, it was decided to devise a flexible instrument by 
which a quick appraisal of some of the more significant motivations could be 
arrived at. Professor Kurt Lewin,$ ^ of the State University of Iowa, de- 
vdoped a test based upon intensive interviewing, which he tested out iqton 
some 2300 school children in Cedar Rapids, Iowa. This test can be used 
rapidly with groups of school children in any area and brinjjs into relief 
such dynamic relationships as the degree of association between food which 
is disliked and food which is healthy; which types of food are presided 
over by the mother, the father, oooteniporaries, teachers, and health authorities ; 
how food behavior is expected to change with increasing maturity and in- 
dqiendence, etc. 

A related instrument which can be used in defining the content and pattern 
of regional food practices has been devised by W. Franklin Dove.^"' Dr. 
Dove's many other papers cover an integrated attack upon the whole prob- 

* Sec "Social process and dietary change," by Herbert Pasain and John W. Bennett 00 

page 113 of this report, 
t See "Outline of itiidies on iood habits in the rml ■ondwatt,'* hf lisrgnret T. Cnnler 

and Mary L. de Give on page 109 of this report. 

% See "Forces behind food habits and methods of ciiangc," by Kurt i^win on page 35 
of tilb rcipoit* 
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km of regional food pattens, nutritive value of foods, and the possibilily 
of altering natural foods io that they make a more ided eontribiitkm to a 

ghren food problem. 

From these various sources of data, combined with other partial sources 
of material on diet, resistance to change, rationalizations of resistance, etc., 
it is possible to identify various important social psychological cliaracteristics 
of the American food pattern sncb as: tfie vole of Enropean peasant concep- 
tions of status whidi bave given an inqwrtance to wlute bread, mndi sugar, 
meat even,' day, etc. ; the Puritan tradition of a connection between food 
which is healthful and food which is disliked, and the tendency in communities 
with a Puritan tradition to use food for pur|)oses of reward and punishment 
and to handle delicious food as the reward for eating healthftd, but disliked 
food; tiie equally definite Sou^eastem food pattern in wbich tiie enqihasis is 
not upon heiddi and duty but upon personal taste and a personal relationship 
between the eater and his food. Other tendencies which may be identified 
include the emphasis upon appearance of food rather than taste, an in- 
creasing preference for refined, purified, highly processed foods in which 
there is a minimimi of waste material, and a parallel emphasis upon purity, 
packaging, etc. Culturally standardised objections to convex food dtdies in 
]Rrfaidi the constituents cannot l>e identified may also be referred, as may the 
characteristics listed above, to the situation in whicli people with very widely 
different food habits have found themselves in close association with each 
other, dependent upon alien cooking, alien serving, alien ownership and man- 
agement of food distributing agencies. An investigation conducted by the 
Co mmi t t ee into ways in wUcfa emergency feeding could make maaomum 
allowance for cultural differences in food haliits* showed that the most prac- 
tical way of avoiding giving offense to anyone in a mixed group is to cook 
single foods with a minimum of seasoning and serve all condiments separately. 
Contemporary cafeteria procedures in America and the large development of 
self-selected types of meals are an example of a social institution which is 
adapted to a variety of mutuaUy inoonqatible food habits. It is probable 
that many odier duiracteristic American attitudes toward foods, indu^Gng 
taboos on all subjects which may arouse disgust during eating, may be re- 
ferred to the experience of different mutually unacceptable food patterns. 
Up until the last year, with the exception of some types of company-owned 
towns, very few Americans under forty have ever had tiie experience of hav- 
iag money to buy food which, however, could not be obtained. The attitude 
of many European peasants who treat bread as sacred and guard against a 
sin^ crumb falling on the floor has vanished in a country in whidi food was 
tfie oertatnty and money the uncertainty. 

The patterning of food habits in other cultures is not only a significant 
source of materials from which useful abstractions may be drawn 
and a necessary backgroimd for imderstanding subcultural groups in the 
United States s*. w foo^ habits of other peoples are also significant 

for us because of the task of feeding liberated and war torn countries. 
Not only must tiie rations whidi we s»d be adapted to existing supplies of 
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food, to carefully ascertained nutritional requirements and to the exigencies 
of transportation, but also, if they are to be of maximum use, the rations must 
be adapted to the food habits of the inhabitants of the various countries. The 
Committee lias set up a series of cultural food experiments in which samples 
of a variety ol ooncentrated emergency rations* are tested and worlced over 
bjr groups of nationals of the various European countries to whom we may 
expect eventually to send food. On the basis of recommendations developed 
out of these test situations it will be possible to send with supplies of emergency 
rations detailed instructions in the native language as to the most acceptable 
method of cooking them. 

As world food plans develop, the more data yrtddi we have upon ways in 
which existing supply can he adapted to traditional patterns so as to provide 
good nutrition, the more effective world-wide pofidei lor improvmg nu- 
trition will be. 

In any study of food habits, it is important to define the patterns into which 
the available {oods are arranged, such as number and form of meals, and 
the cultural — as opposed to the nutritional — equivalences which can be in- 
voked within these patterns. So wliile a nutritional substitute for meat may 
be miUc, tiie cultural substitute may be a "casserole" in which the container 
has been substituted for the thing contained, and food that is in no sense 
a substitute for a protein will be accepted when presented on the table in a 
suitably shaj)ed container.! 

Meal patterns are equally arbitrary and important, and alterations in tlie time 
or designation of a meal may mean severe nutritiimal dislocations, as when 
some Eastern Europeans, upon immigrating to Amerfea, dropped tiie second 
breakfast, or when odd-shift workers eat three meals, none of which is 
breakfast ;t and so the foods which customarily appear only at a breakfast 
table, fruit juice, cereal with milk, and eggs, tend to disappear from the diet. 
Shopping habits may have equally far reaching effect upon family food habits ; 
for instimoe, sinoe rationing, increased shopping by men and diildren of 
high wduxA age has been rqwrted. In the North American food pattern, the 
father presides over meat and fish, the mother over milk, vegetables, fruit 
juices and Hver, while adolescents tend to demonstrate their independence 
by refusing to eat what is good for them. A shift in shopping habits resulting 
from the difiiculties of using rationing coupons, increasing or irregular em- 
ployment of women, etc., may ther^ore also affect the actual content of 
tiie meal, for, as Frofossor Lewin's study S has demonstrsted, the person who 
controls the channd controls the diet of the family. 

Recent studies of the effect of methods of food preparation on vitamin 
loss " have pointed up the close relationship between habits of food prepa- 

* See Teiti of acoepiability of eme r ge n cy ntioiis,** bgr Natalie P. Joffe^ oa iMge 104 of 

this report. 

t For the interpretation of data demonstrating the importance of size and siiape of the 
meal item, I am indebted to Mr. John B. Lansing. 

t Sec "A study of the efTcct of odd shifts upon the food babtta of war worken^** hgr 
Gladys £ngei-Fri«ch on page 82 of this report 

fSee Toftct bdiiBd food habits and medto^ of diaiigf^'* bgr Kurt Lewin oa jsce 3S 
of ilm Kpoita 
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ntkm, aadi at ibt dufeerapper's iMUt of leaving greens cooknig on iSan Move 
wli2e going to work in the fields,** or fhe fordianded Iioiisewife's habit of 
preparing vegetables before breakfast, and the nourishment which families 
will finally receive from the food prepared in this way. Similarly, the growth 
of institutional feeding, with increased dependence on the steam table, may 
have important nutritional implications so that a carefully cultivated habit of 
selecting a balanced meal whkfa wonki be cflfoackMis under one oonditioa of 
food prepaiation may be wholly inadequate under other circumstances. Where 
meals have been set in a pattern of family life, either with the southern 
emphasis upon catering to the tastes of each member of the family or the 
northern emphasis upon moral overhauling of family members' behavior, 
conditions which isolate the individual and force him to eat alone may have 
important nutritional indications: Uie food associated ivith family living may 
be rejected entudy or ovcfconsunied. 

Studies like those of Dr. Curt Ricfater***** on tfie ability of individual 
animals to select their own optimum diets also suggest that the nutrition of 
a people may be affected by habits of rigid food service in which each in- 
dividual is served an exactly balanced meal without regard to individual pref- 
erence. Such habits of food service as the individual plate and later types of 
blue plate service whidi are even invading the home all serve arbitnirily to 
standardize the food eaten by one person. Although it may be argued that 
such an arbitrarily balanrcd tneal would he superior to the meals haliitually 
eaten by the worst fed third of our j)opulation, there is a danger that the 
conventions of a balanced meal — plate service — may become established in 
the higher income levels and sift down as a style to the lower income levels, 
ffitboot the necessary knowledge to see that the meal is really balanced. The 
sort of individual adjustment which human beings, as well as rats, may con- 
ceivably make to an inadequate diet, such as reduction in caloric intake when the 
protective foods fell below a certain minimum, would then be ruled out by 
a food habit which had been nutritionally meaningful at a different income 
level. The whole tendency to train children in terms of "eating what's on your 
plate" introduces the same type of rigid category in the individual's rdation- 
shiptohis food. 

When the culturally standardized dietary behavior has been described and 
analyzed, it is possible to consider the implications of experiments such as 
tliat of f'estinger on the preference manifested for the food less often eaten, 
or the relevancy of experiments in transfer of learning, etc., and to integrate 
than so tliat they wiU help in determining how to change American food 
habits and the rntdts of such changes. Thus in every consideration, we do 
not think oE an abstract human being eating an abstract food, but of particular 
human beings, members of an identifiable subculture of the United States, 
eating particular foods with definite qualities in addition to the socio-psycho- 
logical values which have been assigned to that food by the culture. We do 
not ask, "How can we change food habits?" but rather, "How can we change 
the food habits of a community of second generation Americans of Polish, or 
Italian, or Hungarian extraction, where both men and women work in the 
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mills and the average grade completed is the fifth?" or "How can we change 
tiifi food habits of aoatfwni dia r ecroppe r g whose food habits are tied into a 
one crop method of production, type of credit allowed by the stores, rolling 
stores, habits of catering to individual preference and assigning ill health to 

the effects of particular foods, who live in a caste society where there is a 
characteristic rejection of any food identified as 'animal,' i.e., likely to lower 
the cater, etc.?" For sucli groups, definite methods can be discussed. Upon 
what ages of children, through what agencies, 6irottgh what media should 
nutritionally valuable habits be urged? What sanctions should be used? How 
should new foods be presented or old, nutritionally tmdesirable foods be 
disparaged? Who should become the surrogate of the new nutrition knowl- 
edge, the mother, the teacher, the physician, the baseball hero, or moving pic- 
ture actress, a puppet character like "Little Jackie" of the Dental Hygiene 
Divisioa, South Carolina Public Health Service, tiie "government"? Should 
die emphasis be upon converting each individual to purposeful, careful eating 
or upon altering the style of American meals so that individuals will be well 
fed without having to exercise conscious and unremitting nutritional 
vigilance? " 

Asking questions like these shifts the deliberations from sucli questicms 
as, "Isn't the radio a good medium, shouldn't it be used more?" or 'Wouldn't 
prestige and status be the easiest way to influence peofde?" to precise prob- 
lems which can be stated in such a way that they can be answered. These 
precise questions become, "Under what conditions will individuals, with a 
known character structure, with known attitudes toward and ideas about food, 
eating a known diet, and with other known bcliaviors which will be affected 
by and will affect their food habits, tend to resist or accept an altentiaii in 
food preparation, food content, food proportionar* The task of applied 
science then is to set up a program for controlling a social process in such 
a way that the desired changes will occur, instead of a program aimed at the 
reform of identified individuals. 

While it is possible to predict upon the basis of our available knowledge 
the general lines which acceptance of or tesiatancr to change will follow, the 
Gnmnittee has found it necessary, in making qwdfic reooounendations, to 
make current studies of American attitudes on such matters as reduction in 
meat supply, relationship between food and morale, etc. The underlying 
attitudes which appear in these materials remain constant, and the studies are 
designed to reveal the situational impact of news, world events, and strictly 
contemporary conditions. A .method of analysis of verbatim matrrials col- 
lected by the vdhmtary work of individuals and institutwns throughout the 
coimtry has been developed by Rhoda Metraux,* so tint it is possible for the 
Committee to bring knowledge of basic cultural processes and American social 
psychological behavior to bear upon concrete problems. This method is, not 
related to a Gallup poll. There is no intention of counting or getting an esti- 
mate of the number of individuals who would say they would be willing to 

*See "Qualitative attitude analysis. A technique lor the Study (A verbal bdmvior/' bf 
Rhoda Metraux on page 86 oi this report. 
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drink more or less milk or eat soy beaii products ; the aim of the analysis is 
to show how eadsdng situations are being interpreted by people of culturally 
standanfiaed attittides. So that by asking a queadon stidi as "How do you 
thtnk people would fed if they were asked to eat more bread?" it ia possible 

to work out whether more bread, as at present valued by Americans to whom 
it is not a principal food but to which an aura still attaches, will be regarded 
as a deprivation or an indulgence, a request to "eat something that is good for 
you," or a "reduction in tfie standard of living. ' 

Recent developments in ps} chosomatk medidne have provided anoUier 
approach to the problem. By stu<tylng the characteristic personality structure 
of individuals who manifest different marked gastrointestinal disorders or who 
come to clinics for treatment of obesity, food allergies and asthmas," and 
anorexias,^* it is possible to gain insight into the dynamics of the normal 
character development within our society and the role which food plays in 
that development. These extreme cases can serve as barometers of tendoides 
which appear, in less severe forms, in the general population. The delicate 
interrelationship between the way in whidi eating is culturally stylized and 
the expression of anxiety, fear, dependency, etc., can be shown from such 
detailed studies as Dr. Bruch's on obesity * and Drs. Wolff and Mittelman's 
on the way in which sucli conditions shift over time. 

In addidoo to the long-time contributions to oitr imderstandtng of fhe part 
windi learning to cat plays in character devdopawDt, dinical aMies can be 
ntilixed as indicators of the immediate reactions of selected parts of the 
population to threats of food shortage, or drastic alterations in diet. Both 
Dr. Bruch's t recent researches and a coo])erative project now under way with 
the Emotions and Food Therapy Section of the American Dietetic Assoda- 
tioo,*^ in wbidi food diniriang are making systematic observations of strildng 
ahemtioos in the bdiavior of dinic patients, are designed to tap this source 
of information. From psychiatric investigations we may also hope to get 
material on the more inarticulate bases of acceptances and rejections of f ood - ' 

While it is clear that any final adjustment of the food habits of a nation 
to the current findings of nutrition can best be established by a basic altera- 
tion in the culturally defined style of what is a meal and what is food, exigen- 
des of wartime condttioos have made it necessary to resort to special measures 
to accomplish immediate changes and adjustments to shortages and substitutes. 
Here the Committee was confronted with an already established program 
of directed social change. The officials of the change were trained home 
economists, some 15,000 members of a profession which developed about 
35 years ago, in whicli niany of the pioneers are still alive and, despite a mem- 
benhip from all over the country, in whtcfa the ethos and occupational style 
is quite homogeneous. In all directed efforts to alter existing food habits, 
the home economist is in a key positSon , whether to give food demonstrations, 
calculate new menus to fit shortages, set up new methods of food preservation, 
direct the professional propa^mdist of newspaper or radio, or train die neigh- 

* See bibliography on page 72 of lius ttpott, 

t See "Adjustment to dietary changes in varicNn sooMtic disorders/' by Hilde Bnich 
and Marjorie Janis on page 66 of this report. 
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borhood leader who is to carry word of mouth meBsages into homes not 
readied by other media. Preparation of matorials in a fono winch oodd be 
need by home economists and experiments in procedures which would facili- 
tate their tasks have therefore been an essential part of the Committee's work. 
A series of experiments by Professor Lcwin,* have been designed to demon- 
strate methods of group decision in which the home economist could function 
most perfectly as an expert, with a minimum call upon her for the per- 
formanoe of misoeUaneous activities not as directly dependent upon her spe- 
cial training.! The interdependence of the method of instruction at the top 
of a chain of communication and the reception which the infonnation will 
receive at the bottom is also of importance in implementing the nutritional 
program.*' ** 

Types of commtmity organization most appropriate for the dissemination 
of information about food have also an inqMirtant bearing on tlie wartime 
adjustment to food conditions and so the problem has been raised as to the 
relative efficiency of different forms. The study made by Mr. Koos at Gimdl 

University Medical College in 1942 1 suggested that Uties of friendship were 
not the best lines for the diffusion of nutrition information, and this finding 
was confirmed by the studies of Cussler and de Give.° Tliis resistance may be 
systematkally rdated to the phrasing of changes of food habits in moral terms 
uid the objection to the exploitation of pleisaat friendship rebtionstiipa to 
pass on morally wmntioiifld information. The study of Passin, et al,' also 
showed that exchange of recipes for festive dishes was the only food content 
of personal relationships in the Southern Illinois community which they 
studied. While the block plan,§ which invests a neighbor with a govern- 
ment sanction of patriotism and patriotic license for intmsion into domestic 
affsirs, is probably more suitable than friendship lines, here also nutrition 
information can be discussed more efficiently if the empliasis is npon adjust- 
ment of meals to wartime conditions rather than upon eating correctly, upon 
hclpiiif^ a woman to adjust a process rather than urging her to be good. The 
neighborhood and block leader may show ahnost as much resistance to passing 
on infonnation to her neighbors as she does to passing on information to 
her friends if that information is cast in terms which suggest tiiat she is 
tiying to reform her neighbor. If, on the other hand, nutrition information 
comes as news of ways in which food shortages or food shifts can be dealt 
with cfhciently, such information will be passed on much more willingly and 
effectively. 

During the entire war and immediate post-war period it will be necessary 
to implement two fades: to devise ways in whtdi the health of the people 

*See "Forces behind food habits and methods oi change," by Kurt Lcwin on page 35 
of diw report. 

t See "Summary of the Liaison Sessions on The wartime roles of tbc mtritionist' and 
Supplementing the role of the ntitritiaoist at the bousefaold level.' " on pigie of this 

report. 

$ See "A study of the nse of the f rienddiip palleni in natritioii ed uca t ion,'* by Bad L. 
Koos on page 74 of this report 

i See summary of a study of some personality factors in block leaders in low income 
groups" on page 105 of this report 
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my be miinlnincid bgr the inoet akOlM me of tlie existing food supplies ; to 
pfcsent an moeased titifiiatioii of knowledge of nntntiim in sudi a way liiat 

it does not become associated with the wartime period of deprivation, to be 
rejected later.** The long-time task is to alter Amercian food habits so that 
they are based upon tradition which embodies science and to do so in such a 
way tiiat food habits at any period are sufEciently flexible to yield readily to 
new scientific findings. In order to aceompliah tliis goal, the food habits of 
the futore win have to be sancdooed not by authoritarian statements which 
breed rigid confonnity rather flian intelligent flexibility, but by a sense of re- 
sponsibility on the part of thocp who plan meals for others to eat. At the 
same time it will be necessary to invent channels through which new findings 
can be readily translated into the meal planning of the woman on the farm, 
m the viUage, and hi tlie city. To devise snch a system of education, oom- 
nmnicatioo, snd change whidi will link the daily habits of the people to the 
inoght of the laboratory, and at the same time contribute to the development 
of a culture which produces individuals who are generally heWor adjusted as 
well as specifically better fed, is a task which requires a recognition of the total 
cultural equilibrium. Further, the application of scien<% to improve eating 
habits may beccme empty and meadngless if it Is not paralleled by e£Ebrts. 
to apply sdenoe so as to increase the supply and adequate distribution of 
{bod. Efforts to better the nutrition of the world simply by altered produc- 
tion and distribution will also fall short of their goals unless corresponding 
and congruent changes are made in the patterns of consumption. The science 
of applied nutrition stands at the point where a variety of techniques has 
been developed to deal with different aspects of the problem, and the most 
pressiiv problem Is the integration of all of diese tedmiques. 
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FORCES BEHIND FCX>D HABITS AND METHODS OF CHANGE* 

Kinnr Lbwv 

INTIODUCTIOK 

The following report is a partial account of a study conducted by a fidd 
staff n at the Child Welfare Research Station of the State University of Iowa. 
The objectives of the study were twofold; namely, i) to investigate some 
aspects of ivhy jjcople eat what they cat, and, if possible, 2) to study methodit 
of changing these food habits. 

Ill stodying the first questkm we have tried to combine approaches of cul- 
tund aii6irop6logy with qiwitititive Two techniques 

were used. One is the Bavelas test,* a projective questionnaire,' with whkfa 
2,300 school children were tested. § The second method consists of interview- 
ing housewives. Five groups were studied ; three representing economic sub- 
division (high, medium, and low income levels) of White American stock, 
and two subcultural groups, Czech and Negro. 

Several mcdiods ol cbanging food habits were compared experimentally. 
One experiment compares the effect of a method of group decision in one case 
with the effect of a lecture. Another exp e rim ent compares the effect of {[roup 
decision with the effect of a request. 

The lesolts of the interviews with housewives are presented first4 

I. WHY PEOPLE SAT WHAT THSY BAT 

A, Method of Intenntwmg and Analytis 

After a period of preliminary trials of various methods, the final data were 
collected during May and June^ 194a. It should be kept In mind that the results 
describe the attitudes and habits of the people at that time (only sugar was 
rationed). The material was collected from the residents of a midwesfeern 
town with a population of about 60,000. Although surrounded by farming 
country, the town has a variety of industrial platits. It has employed a nutri- 
tionist for a number of years and has liad a good nutrition program. 

• This study was financed by a j^ratit from the Committee on Food Habits. 

t The staif coiuisted of Alex Bavelas, Leon Festinger, Myrtle Hubbard, Patricia Wood- 
wwd, and Ahrb Zander. Alex Bavdas acted at "discnitioii leader,* l^rrfle Httbbard as 
"expert" or "lecturer" in some of the experiments. One experiment was conducted by 
Bea WiUerman. Alvin Zander, Beatrice Wright and Patricia Woodward did a major 
dare of the andyiinr and wrMng . 

t Indebtedness is expressed to Dr. Sybil Woodruff, Head of the Department of Home 
Economics of the State University of Iowa, and to Prof. Lynn Garwood and Dr. Alice B. 
Salter, of the Department oC Sociology, Coe College, Cedar Kapids, Iowa. 

} A pcdanhnuy r^porf * lias been made but complete reatUti are not yet available. 

as 
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The interviewers, trained and ouneftiUy attpervised by a member of the 

research staff, interviewed approximately an equal number of housewives in 
the three income groups and the two subcultural groups. The income of the 
low group did not exceed $1500 per year; that of the middle group did not 
exceed $2500 per year, and the high group was scattered, with the majority 
considerably aliove the upper linut of the middle group. The Ciedi women 
had been bom in Europe and are companble in economic level to the middle 
income group. None of the low income and Negro groups waa on relief, but 
all were living on marginal incomes, although there is evidence that the Negro 
group is representative of a higher social level than the White group. 

Each interviewer talked alternately with women from different groups so 
that no constant error due to the tntendewer's personaUty or increasing 
would affect the results. A total of 107 housewives were interviewed, with 
approximately 20 in each of the five groups. Each hUerview lasted from 
40 to 75 minutes. 

The women in the high and middle income groups and in the Czech group 
were chosen as "typical" of tliat group by other residents of the city. The 
m e mh e i ' a of iSait low income group (White) and of die Negro group wcfe 
sdected fay the director of the Cbmmunity House serving the neighboifaood In 
which most of them lived. In almost evay case, the person who selected tfie 
interviewee explained to her that someone would be coming to see her. This 
considerably facilitated rapport. 

One of the outstanding difficulties in analyzing data about foods is to find 
categories which have meaning from the nutritionist's point of view and still 
are In line with the everyday terms in which the housewife thinks and acts. 
The thinking of the housewife is guided by quite a variety of aspects such 
as health, monev, food for husband, breakfast food, food for Thauksj^'ving, 
etc. It seems to be impossible to get a perfect classification system which takes 
in all these aspects at once. We have followed a line which, on the whole, tries 
to keep dose to the thinking of the housewife.* 

B. Channel Theory t 

I. Gfmrd €onadorttiums. 

The question "why people eat what tiiey eat," is rather complex, involving 
both cultural and psychological aspects (such as traditional foods and indi- 
vidual jMreferences caused by childhood experiences), as well as problems of 

*Tbe following are the 25 categories of food used for grouping the answen in tbe 
qtiestions: bread (bread, rolls, buns, biscuits; does not include toast) ; butter; casserole 
(includes foods frequently prepared in a casserole, as spaghetti and macaroni); caflPeins 
(coffee, tea, coca cola) ; cereal (drjr and cooked) ; cheese; desserts (pies, imddiiigs, cus- 
tards, cakes, etc.") ; cpgs; fish; flour; fowl; fruit; fruit juices; leftovers; meat (excluding 
fowl) ; milk (includes milk, buttermilk, cocoa, chocolate milk) ; {potatoes; relishes (includes 
mnstard, ketchup, other seasoning, pickles, spioed fniit% and metabkt) ; salads (fruit 
aocl vegetable salads) ; sandwiches; ihortening; aoop; swects; tasst; vcff^aUes (indad- 
ing tomatoes but not potatoes). 

fA diagnnmuitic representation of the Channel Theory appears in "Studies is 
topological and vector psycholog>' III," edited by Kurt Leirin, to be pabBshed by tiie 
Child Welfare Research Station, State University of Iowa. 
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transportation, availability of food in a particular area, and economic con- 
sidentkms. Therefore the first 8liq» m m adentific aoalysia is die tfealnwnt 
of the proUem of wben and how the pqrcfaologkil and the non-psychological 
aspects intersect This qoestkm am he answered, at least in part, by a ''channel 

theory." 

Of paramount importance in this theory is the fact that once food is on the 
table, most of it is eaten by someone in the family. Therefore one would find 
the main answer to the question "why people eat what they eat," if one could 
answer the question, ''how food comes to the taUe and why." 

Food c oni es to die table Ihroudh varioiis channels. One is hiqring in a store. 
After the food has been bought, it may be stored in a locker to be taken otit 
later, then to be cooked and brought to the table. Another channel is garden- 
ing. There are additional channels such as deliveries, bluing food in the 
country, baking at home, and canning. 

a. Food moves step by step through a channel. The number of steps vary 
for different channels and for differoit foods within the same duumd. The 
time food can remain in one posatioa wies. Food in the locker or food after 
canning may remain for considerable time in the same poaition* Food juay 
stay just a few hours or days in the pantry or in the icebox. 

To find out what food comes to the table, we have to know how many food 
channels exist for the particular family or group. To understand the changes 
after certain channels are blocked, we have to know what new channels open 
up or in which old channds traflftc is increased. For instance, when preparing 
meals at home b e c o m e s difficultt;, eadqg tn restanrants may increase. 

Food does not move by its own inQietQS. Entering or not entering a dian- 
nd and moving from one section of a channel to another is effected by a "gate- 
keeper." For instance, in determining the food that enters the channel "buying*' 
we should know whether the husband, the wife, or the maid does the buying. If 
it is the housewife, then the psychology of the housewife should be studied, 
especially her attitudes and behavior in the buying situation. 

b. The forces governing dtoumti* It is very important to feafiw that tlie 
psychological forces whidi influence the movement of the food may be dif- 
ferent for the different channels and for the various sections within the same 
diannd. Each channd offers a certain amount of resistance to movement, 
and certain forces tend to prevent entrance into the channel. For example, 
if food is expensive, two forces of opposite direction act on the housewife. 
She is in a conflict. The force away from spending too much money keeps 
the food from going mto that duumd. A second force corresponding to the 
attractiveness of the food tends to bring it into the diannd. 

us assume Ifaat the housewife deddes to buy an e xp en siv e piece of meat; 
the food passes the gate. Now die housewife vrill be very eager not to waste 
it. The forces formerly opposing each other will now both point in the same 
direction : the high price that tended to keep the expensive food out is now 
the reason why the housewife makes sure that through all the difficulties the 
meat gets safely to the table and is eaten. 



Copyrighted matBrial 



38 



The Problem oj Changing Food Habits 



m 

u 
y. 

< 

S 

u 

M 

D 
O 

s 

< 

> 

o 
n 

O 
U 

< 

O 

I 

C 

H 
>5 
U 

U 

a 

I 



(I] 
►J 



S 

•s 

B 

t3 



IS 



8 
3 



9 

PQ 







00 






*« 






M 










*> 


















































to 


M 




««» 








































M 










u 


















Si 
















as 






a 
















1^ 

M 










X 








































• 


T 


U 






















.J 












































n 




















JO 
00 


as 
















M 






o 










% 






e 
















fl 






















00 












n 










M 












m 

as 


% 




in 




(i 

00 














8( 






8 




9 








8 




HI 
Ok 


OR 


e 


fi 

M 






Q 


fi 
e 

M 


in 


m 


as- 


8 

M 




§ 














«o 

M 




M 

a 












s 




CO 


»o 












• 

CI 


8 






• 
• 
• 

• 




1 


-Meat .. 








Vcgetabli 


> 




1 


d Fruit , 





i 11 1 1 1 



:5 tt 



I 




"5 SPS* 



Copyrighted matBrial I 



Food Habits and Methods oj Change 



39 



2. Th0 uu tforums chatmHt, 

The questicxi iiaed in the mterview to obtiiii mfonnatiiMi oo the different 
fhennfth med by the h au a ewife waa CKpreMcd in tiiia form: 

"Pteople obtain- food in many different wajre. They may buy it in the itore, 
or farm it, or can it. We are interested in finding out what theee ivmys are. 
In what way does the bread yoa use come to jour tabled" 

H several channels, such as biiyiiv vtd baking, were named, die interviewee 

was asked to estimate the proportion of the amount coming through each. 
Information was obtained for each of the following categories of food: 
i) dairy products (eggs, milk, cheese), 2) fish and meat, 3) v^etables, 
4) fruits, 5) desserts (cakes, pies), 6) bread (all (otms). If different foods 
hi die same category, sudi as and milk, cane diroogh different channds, 
this was recorded also. 

The results show that in the five groups studied, each of the foods, except 
desserts, is obtained through the buying channel considerably more frequently 
than through any other channel, as shown in Table i. 

Hamm, dure is a (fifferenoe between groups m shopping habits (Table 2) . 
On the wfade there is a tendency to buy less dan three dmes a week. The 
high income group is the only one whidi tends to buy more frequently than 
three times a week. The well-to-do housewife may not be as concerned with 
eoKiomizing on energy and time and is more likely to have a maid. 

TABLE 2 — Pes Cent of Famojes Buying at Varying Intesvals 

TbUl High Middle Low Ciech NcffO 
Intervals N-l«6 If4j N-iS* H-mt M<4| N«fll 

More frequently (at least 3 times per 
week) aS% 40% 17% Ufb sgi% 

Less frequently (less than 3 tiroes 
per week) 40 27 33 34 57 48 

Bo d i m o r e freqacn^ and ksi fre- 
quently 35 35 50 43 V H 

• lafomsttai OB Ihto «Mrtiaa «m aot eblaiaad item «h 



For all groups together, about a third d the vegetables and fruits are cmm§d 

at home. There seems to be no relation between income levels and percentage 
of families who can. However, there is a cultural difference. All of the Czech 
families do some caiming; the difference between them and every other g^roup 
is significant with the exception of the low income group (Table 3). This, 

TABLE 3— Fas Cnrr cm Faioubs Usmo DiyrmuT CBAimu 

Total Ilich Middle Low Cnch Nccro 

N-107 N*i9 N*at N*as N>at 

Hoow csaniai Is 74 79 90 too 71 

Have gafdon » tf 4f St 9f 

along with evidence to be presented kiter, suggests that the Czech group is 
more self-sufficient than any of the other groups. We find the amouiU of 
food canned to be greater in the two lowest tnoome groups and the Ciech 
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TABLE 4 — Mean Put Cent or Food Cannbo at Homk 

Vegetables 15 40 

Frrite 14 45 

than in the two highest income groups (Table 4) . The most frequently canMd 
vegetable for all the groups is tomatoes. The most frequently canned fruit 
is peaches. There are also differences in the type of food canned by the va- 
rious groups : jams and jellies are canned by a significantly greater percentage 
of f amiUes from fhe middle and high income groups than from ctther groups. 
Noodles were canned ody hf Caecfas; one woman allowed the interviewer 
hundreds of quarts of noodles. 

These results may be interpreted to mean that the motive for canning 
varies among the income groups. The lower income groups seem to be more 
guided by financial considerations and can essential foods whereas the higii 
income groups can for taste and possibly status. 

Table 3 shows that the two lowest income groops and die Ciedis do mg- 
nificantly more gardening than the other two groups. 

Lockers are used by almost $0% of the high income group, but by no fami- 
lies in any of the other groups. 

The above discussion on food channels shows that to some extent financial 
drcumstances and cultural values do influence -tfie extent to wliidi various 
food channels are used and tiie uses to whidi tfaey are put Thus, the lower 
income groups arc able to efFect savinc^s hy canning more of the essential foods 
they eat and by having more food gardens. The higher income groups are 
able to maintain lockers and have milk deliveries. The Czech group, re- 
sourceful and strongly motivated toward self-sufficiency, does the most can- 
ning and gardening. 

3. Who controls the channel. 

It is important to know what members of the family control the various 
channels, as any changes will have to be effected through those persons. In all 
our groups the wife definitely controls all the channels except that of gar- 
dening, and even there the husband seldom eontrols this channel atone. 
Children are never mentioned as oootralling any of the channels, aUboqgh 
they undoubtedly influence the decisions indirectly through their rejectioa of 
food put before them, 

C. The Psychology of the Gatekeeper 

To understand and influence food habits we have to know in addition to 
the objective food channels and objective availability, the psychological factors 
Influencing the person who controls the channels. 

The psychology of the gatekeeper includes a great variety of factors whidi 
we do not intend to cover fully. The factors might be classified under two 
headings, one pertaining to the cognitive structure, i.e., terms in which people 
think and speak about food ; and the other pertaining to their motivation, e.g., 
the system of values behind their choice of food. 



Copyrighted matei 



Food Habits and Methods of Chmg§ 



41 



I. The cognitive structure. 

The cognitive structure deals with what is considered "food," "food for us," 
or food fur other members of tiie family, with meal patterns, and with the 
signifkipcc of the csting idtuatton. 

a. Food outside and within consideration. Physical availability is not the 
only {actor which determines availability of food to the individual. One of 
the determining factors is "cultural availability." There are many edible 
materials which people never even consider for use because they do not think 
of them as food for tlicmselves. 

If we ooodder as food all that which some human beings actually eat and 
like to eat, then liye grasshoppers would have to be included in the category 
of food. If, however, we ask what people in the United States consider as 
food, live grasshoppers would be excluded. In other words, the psychological 
area of food in our culture is only a small part of the objectively edible food, 
and could be represented diagrammatically as a small restricted region within 
the total region of all objectivdy edible food. 

In some parts of our country f>eanuts or cheese are considered food for 
animals but not for human beings. A farm girl in Iowa refused to eat cottage 
cheese because it is something for the pigs. Even within the area of food 
in our culture, the boundary between food for human beings and food for 
animals varies. 

Even the food that is recognised as that for human beings still may not 
be accepted as food for one's own family. For fxamplf, kidneys or certain 

viscera are considered by some as food only for poor people, or champagne 
a drink for the very rich. In other words, only a certain part of the area 
recognized as "food for human beings" is recognized as "food for us." To 
find out what is considered "food for us" by different groups is one of the 
first objectives of studying food habits. 

b. Food for husbands and children. Within the area of "food for us" one 
might distinguish "food for the husband" and "food for children" as special 
subareas. The fact that the housewife controls the channels does not mean 
that she is not influenced by the preferences of the husband, or what she 
thinks is good for him and the children. Their indirect influence is shown in 
answer to the questions: 

I. What things do you cook when your husband is home that you do not 

cook when he is away? 
a. What things do you oo6k specially for your duldren that- you would not 

cook otherwise? 

The most typical husband's food (Table 5) is meat, which is mentioned 
by 39 per cent of ^ families, a significatttly * greater per cent than those 

^The tests of dsnificanctt wed are In all caaet dtfier eritica] rstio between percentages, 

chi-square tests, or / tests. The critical ratio between percentages and the chi-squarc tests 
were nsed in instances where the numbers to be compared were simple frequencies, each 
indmdnd appearing only once. In cues where one indivMittl cotdd appear many times, 
variability between individuals was calculated and a t test applied to die diffsfOIOS lw» 
tween mean number of times a given thing was mentioned. 
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nwnticnuiig vegetables. Meat ranks first as a husband's food for all the sub- 
groups excqit the Negro group where it ranks third, and vegetables and des- 
serts precede it. On the other hand, the most typical children's food is vege- 
tables, mentioned by one-third of the families having children. Vegetables 
rank first as a children's food for all the groups except the Negro group where 
it nnlv second and desserts come first Potatoes are served more frequently 
as a special dish for the husband thanior the duldren. 

TABLE 5— Rank Order of the Most Frequently Mentionted Foods Sikvid roa 

Husband and Chiumien — Per Cent of Gsoup 

Husband 

Total grtMip High Middle . L«w CmA NtSW 

N*I07 N<M N>i9 M*** 1I>«S W«i 

4t KMi 4S MmM 4S MmIi Si Vn<iMM..»t 



Vfli«talilM..at Vif<iMM..3« PotmtoM VMaloM ...as So«s« a6 DiMirti ...ji 

...at DMMrti •..tj D«Mrtt ...aS DiMrli ...ap OMMVola ..t| Ifaato 19 

.17 CkMds 9 VtntiMci.«a< VnamiM««i» BihRy .... 9 FioMon ...14 



Children 

Total (roop High lOUh Low Cxech 

n4» N<i6 ITlt N-ai N-ti 



It 

ViipMblM..aa VttataUM..s< V«faUU«..aS VcicliAlet. .m VcgetaUet..4S P i mrt i ...a* 

Deawrtt ...at Mtila 31 Deiacrts ...ai Denerta ...J4 Deiierts ...17 Vcfetallea. .S4 

Meats to DawBtta ...19 Salads ....ai CaMerole ..19 Caaacrde ..17 Meats 19 

Sou{w II OcNala ....ts Maala 16 Saoya ...*.i4 Banpi 19 

Poutoea ... 8 



This indirect control by other members of the isnuly is one of tiie oany 
aspects of the psychology of the gatekeeper. 

c. "Meal patterns." Other aspects of the cognitive structure of food are 
tlic dilTerence between breakfast food, food for lunch, and for dinner; the 
distinction between main dish and dessert ; the concept of balanced meal and 
of "leftover." 

The housewife was asked : "In what terms do you diink of a meal: what 

goes into a breakfast? lunch ^ dinner?" As an answer she might say, "At 
dinner we liave some kind of meat, a vegetable, salad, and a dessert," or 
"For lunch we either warm up leftovers, or try to have some other hot dish, 
* as soup, with sandwiches and milk." 

Because of the limitations of space, the lists of foods mentioned by each 
group will not be given, but some outstanding differences between the groups 
will be described. Cereal, cafFcins (cofTcc, tea), eggs, and bread or toast 
arc the most generally accepted break jast foods by all the groups. Fruits 
are mentioned by three-fourths of the high and middle groups, but by only 
one-fourth of the Czech, Negro, and low groups. 

As luneh foods, fruits and mille are mentioned more frequently by the high 
group, and soups more often by the low group. Salads, sandwiches, and 
frviits are much more characteristic of the high and middle income groups 
than of the others. leftovers are used by more than half the Czech group, 
by about one-third pf the high, low, and Negro groups, and one-sixth of the 
middle group. 

Lunch is apparently a "pidc-up" meal more than eitiier of the other meals. 
Whereas approximately 75% of the high and middle groups datmed to plan 
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their lunches, only 22 to 29% of the other three groups did. The others said 
they ate whatever happened to be in the house. 

Meat, vegetables, potatoes, and desscft are commonly accepted by all groups 
as foodt for dk m t r. Salads are mentioned nrmdi more frequently by the two 
highest income groups (69% as compared with 29%) while bread is listed 
less often, and butter not at all ; 25 of the three lower groups name htitter. 
and 33% name bread. It is likely that bread and butter are coii'^idered a real 
part of the dinner in these three groups, and only accessories by the two higher 
incooK groups. 

One outstanding dimension of a ctdtnre is the degrgt of homoffOtuUy of 

the individuals within it. A quantitative measure was developed which de- 
scribes the decfrce of homoc;eneitv in respect to food habits. Oln-iously, the 
more divergent the responses to a given question, the more heterogeneous 
the culture since more leeway for individual preference is permitted. When a 
culture is exceedingly strong in its dictates individual diffeienoes will be 
mhiimi«ed. An index whidi ranges from i/N to 1.00 (N being the number of 
people in the group) was thus devised to reflect these rdationdiips.* 

TABLE 6— HoMOCENBiTY Indices for Bbf.akfast, Lunxii and Dinner Foods 

■ 

High Middle Low Csech Nctro 

ll<«3 N-19 N-ai N-aj Hits 

Breakfast aS 24 17 ao 90 

Loncfa A 94 10 7 9 6 

17 ag 18 IS XS 



Table 6 shows the homogeneity indices (H I.) for the three meals. The 
larger the H.I., the greater the similarity among the foods mentioned by the 
members of one group. This in turn can be interpreted as meaning that the 
ctdtwe defines fte "meal pattern" more predady dian in those cases when 
the H.I.'s are smaller. There is considerably less agreement about the pat- 
tern for lunch than for cither breakfast or dinner in all except the high .c:roup. 
This indicates that the families of the high group agree more than do the 
families of the other two groups as to what foods characterize lunch. In r^ard 
to dinner, there is considerably greater agreement among the members of 
the middle group than among the others. 

The degmt of homogeneity of meal patterns may be of particular im- 
portance in regard to changes in food habits. There are indications that, 
regardless of working hours, people eat according to the clock.* A worker 
waking at noon to go to work will eat a lunch meal rather than a breakfast, 
and nutritiooal dnaents wfaidi he ordinarily obtained through breakfast 
foods may be deficient in his diet Moreover, since the results indicate that 
the Itmdies of all but the hi^ group are the least "structured" of the three 

*The bomogeneity index was calculated In the toltowing way: dw mean immber of 
CatCCOrics mentioned per individual was divided by the total number of different cate- 
gories mentioned by the group. Thus, the highest homogeneity index possible would be 
one. This would occur if all the individuals mentiooed the same categories. Tbe lower 
the bomdffeneity index, the lest agreement there is amoag the individiials naldiig op the 
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meals, it would follow that other foods might be fitted most easily into the 
htncih pittcnL 

d The meamttg of ^ ioimg sUutttUm, One ImiKntaiit potnt is tiie fediiig 
of group bekmgingneis created by eating in the oompany of others. At a ban- 
quet, eating means something very different from eating after a long period 
of starvation, and may be classified as a social function rather than as a means 
of survival. On the whole, eating is usually a more complicated function than 
just taking nourishment. 

The psychological meaning of eating is dosely related to group aituations. 
Eating with fellow-woricers in a futory is something different from eating at 
the family table or eating in a restaurant. The "eating group" influences 
greatly the eating conduct and the eating ideology of the individuaL One 
can say that every eating groiqp has a specific eating culture. 

* 

2. Motivation. 

We will discuss the various factors in motivation under three major liead- 
ings; namely, a) values (motives, ideologies) behind food sdectton, b) food 
needs, and c) obstacles to be overcome. 

a. Vdhus behind food selection. There is more than one value which acts 
as a frame of reference for the individual choosing foods. These values have 
not always the same weight for the individual; they may change, as during 
wartime, and in addition may be different in the restaurant and at home. 

The earlier, exploratory phase of the study indicated that at least four 
frames of reference are used in evaluating foods; namely, expense, healdi, 
taste, and status. It is important to know the relative strengths of these dif- 
ferent frames of reference for various gnM^ of people and also how they 
vary for different foods. 

In regard to the system of values, three questions may be asked : i ) What 
are the values for tUs group ? 2) What is the rdaiive weight of eadi vahie? 
3) How are spedfie foods linked with certain values? 

X. What are the values^ The usual informant is often unable to defme 
the values which govern him because they arc not thought of explicitly, but 
are part of a non-verbal implicit system of reference. Therefore we used two 
indirect methods for uncovering the value scales of the interviewee. The first 
consisted of watching carefully for all offhand comments to one of the fol- 
lowing frames of reference : 

a. Money, tjg., "Our family loves oranges, but we have stopped buying them. 

They are too enpensive." 
bw Health, e.g., "My diildren have to have a quart of milk a day for Ihek 

teeth." 

c. Taste, e.g., "I don't serve desserts at lunch time. We're not very food of 

desserts." 

d. Status, e.g., "We have our meats sent from Chicago." 

Health considerations might be subdivided into the general idea of "good 
for you" or the more specific ideas of "good for teeth" or "vitamins." The 



Col, 1 lied material 



Food Habits and Methods of Chamg9 



45 



vdncf might be comidcnd Klitlftt to the penoo Mimelf or to other menibcra 
of tibe f uniljr* 

The interviewer noted such side remaiks witii a code letter in her nmrnfig 
account of the interview, and wherever possible recorded the taaxt frfntftnfnti 

This method has recognized limitations in that an interviewee may take 
a value so for granted that she may tiot mention it or may be unable to men- 
tion it in Uie particular interviewing situation. For instance, the status factors 
are probabljr much stnmger than they appear to be. Howeve^» tiie results 
obt^wd by this metfiod show dear difiennces between tiie sabgroups md 
present a coherent picture. 

2. Relative weight of different frames of reference. There are significant 
differences in the frequency with which various frames of reference are 
mentioned both between the groups and within each groiq) (Table 7). 

TABLE FtegumcY ov IfBantnnr or VMiooi Vtjam or Jtxwmna. 

Frame nf ToMi Hich Middle Low Cxedi Negro 

refereace N*Mr H-»» H-tf N-Ji N<«| N-ai 

aA> L30 3.S7 3^i *M 343 

m8 a^i 2.57 aSt 1.19 

-90 144 ^ ^ 45 

JO* .06 o o 0 .14 

Money and health came up significandy more often than other values for 

the group as a whole and for each subgroup except the high income group, 
whose taste plays an important role. Money is mentioned less frequently by 
the high group than by the middle, low, Negro (significant below the 5% 
level), and the Czech groups (significant at the 8% level). It is more fre- 
quently nwnticned by Ihe mid^ than by the Czech group (signifiomt at tiie 
2% level) despite the fact that th^ are at appfosdmatdy the same income 
level. 

Health is mentioned significantly more often by the high and the Czech 
groups than by the low and Negro groups ; significantly more frequently by 
the middle group than by the Negro group ; there is no significant difference 
between the middle and die low group. 

IVHhin the groups the following differences can be obsert«d. In the high 
inoome group, health is the predominant value, with money and taste at a 
lower, approximately equal level. In the middle group money is the pre- 
dominant frame, with health considerably lower, and taste a great deal lower. 
This is also true of the low income group except that the differential l)e- 
tween money and health is even greater, money being by far the most im- 
portant oonsideralion. This picture is in genoal tiie same for the Negro 
gtoap. The Czech groi^ falls between the high and middle groups, in Siat 
their mention of monqr and health are approximately equal, with taste a 
great deal lower. 

3. Values and specific foods. In order to know which food will be chosen 
one has to know, in addition to the general value system and the relative 
weight of each frame of reference, exactly where each of the foods in question 
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stands on each of file value scales. The folloiriiig questions (asked at tiie end 
of the interview) were designed to briqg out the idationafaip between value 
frames and certain foods: 

a. What dishes would you be sure to serve if you were very short on numtyf 

b. What dishes would you be sure to serve if your only oonaidenition was 

health r 

c. What dishes would you be sure to serve if your only consideration was 

d. What dishes would you be sure to serve if your on^ ooosideiatioD was 

to put on a '7''^'^" and have a company dimmt 

e. What foods would you be sure to serve if your only consideration was to 

Ml up some people. 

Table 8 shows the results for the total group in regard to their mention of 
meat dishes. Figure i gives the profiles for three specific meats. 
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Powi IS ibnost acici mfjitkiiwd a dith to hsvc vrfm diort on inoiMyi 
or as a most heallhfid, or most filling food, but is mentianed by 40% of the 
group as a dish to have for a conq>any dinner. This can be interpreted as 
meaning that in May and Jtme, 1942 the housewife was not likely to buy fowl 

if she considered only money or health, but was likely to do so when buying 
for a company dinner. At the present time these considerations seem to have 
changed as a result of fowls not being rationed. 

The position of the various foods on the taste scale was investigated, in 
addition, bjr addng the hoosewife^ "What dishes are jfoor family especially 
fond of?" This form was diosen because foods that are considered favoritg 
hy the entire family are more apt to reflect the effiect of the general culture 
than the foods favored by an individual. 

The average number of favorite dishes per family was approximately six 
in each group. As Table 9 shows, meats, desserts, and vegetables are the most 

TABLE 9^-Saiix Onaa or tbk Most Fkmoiiiny IfnmoonD Fuult PAVoatn 

Foods— Ptt Ckmr or Gioup 

^9^$* iSt 

Umm sy itait 79 Vis>ntiM..y< Mmt» *.*..ar VmMk»»,9t 

P — wrti ...4S PuMrti ...79 McBta S7 Bnad 7S Mmm 07 

Vccetafales. .35 VcgcUblca. .63 Dencrta ...57 VtlMhStti. .6i DesMtta ...67 

Salads 30 Casserole ..S3 CaMcrote ..M DeMOta ...35 Bread 48 

Fish 22 Bread 42 . Soups 30 Casserole ..43 

Casserole ..ai Fruits 3a Casserole ..a6 Fruits 24 

Pff'llliW mmm»mMB 
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frequent finrorita in all groups except the Ciedis who name bread signifi' 
candy more often than desserts. That this category, bread, is so hig^ f<^ the 
Csechs is probably due to their large consumption of kolatches, a Caech dish 
made of dough similar to bread and stuffed with meat or fruit. 

Meat tends to be less mentioned as a favorite dish with decreasing income 
level. Vegetable dishes show the opposite trend and are mentioned signifi- 
cantly more often by the low and Negro group than by the high income group. 
This n»jr be interpreted as siqiporting the hypothesis that people like wfiat 
tliey eat rather than eat what like. Our data do not give support to the 
widely prevalent idea that favorites are generally those foods which are 
difiktilt to obtain. 

The housewife was asked, "What foods do you think are essential to a 
daily diet?" This question was introduced to obtain an over-all reaction of 
the housewife to the importance of foods within the diet. The degree to which 
a food is considered essential might be ol particular importance in planning 
changea of food habits* 
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As shown in Table 10, vegetables and milk are the most frequently men- 
tioned essential foods in all groups. Bread is considered essential by sig- 
nificantly more families from the low income group, the Czechs, and the 
Negroes, than from the high income gioap. Fruits are regarded as essential 
by four-fifths of the high and middle groups and by less than half of the 
three other grottps ; eggs by two-thirds of the high and middle gmaps and 
by about one-third of the odiers. 

h. Food needs. It is important to recognize that the relative weight of 
ilic various frames of reference changes from day to day in line with the 
dianging needs. These needs might change because of satiation, of variation 
in the situation, or because of cuttnnl forces toward diet variatioos. 

It is in line with the faasie phenomena of all needs tiiat continued consump- 
tion of the same ty[)€ of food leads to A decrease in the attractiveness of that 
particular food. This is a powerful force toward daily and seasonal cycles in 
food choice. It affects different foods in different degrees; for instance, it 
is smaller for bread than for meat. Willerman's study ® indicates, however, 
that even in the case of bread, which is something like a "background" food, 
the desire for variety can be noticeable. 

The general level of food satisfaction, too, affects the attractiveness of 
food and changes the rebtive weight of the various value scales. If less food 
is within reach of a person the relative weight of the taste scale tends to 
diminish in favor of the "essential" aspects of food. If the food basket is 
pretty well filled the housewife can afford to be more discriminatuig in her 
choices than when it is empty. 

The situational factors are fairly obvious: when the housewife is short 
00 nxMKjr At the end of the month or when she is preparing a meal for guests, 
the oorrespooding frames of reference will mcrease m we^t 
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The continued advocation of a "rich and varied diet" during the last 
decade has str epg tl iened cultnral forces toward day to day variatkms in foods. 

c. Obstacles to be overcome. The interview did not approach the problem 
of obstacles along the various diannels in a specific way, although these prob- 
lems must be taken into account in planning changes of food habits. Canned 
foods, for instance, are frequently preferred because of the little time neces- 
sary for preparation. The extent to which such obstacles as difficulty in 
transportation, lack of domestic help, time necessary for preparing and cook- 
tqg ^aeDce Ifae dioice of the gatdceeper depends on bis particular dr- 
Gttinstances* 

3. Conflict. 

a. Buying as a decision situation. We have discussed a number of forces 
lAadk act toward or acway from dioosmg a given food* Their simultaneous 
presence in ^ actual choice situation creates conflict. 

In geDersl a conflict situation arises when there is, on the one hand, a drive 
to engage in a certain activity (as buying food) and on the other hand, a 
force opposing that activity'. An increase in prices, acting as a resistance 
to buying the foods which people have grown accustomed to, enhances the 
conflict in the food area for all groups. Famihes of low income are likely to 
experience more conflict in buying food than tiiose of high income since their 
freedom in buying the foods th^ want is restricted by their limited finances. 
Members from the middle income group, however, may experience greater 
ccmflict than those from the low income group in so far as they are psycho- 
logically a marginal group. They strive to achieve the social status of the 
hnancially more able and at the same time fear dropping back to the level of 
poor people. 

The d^ee to which a proposed change of food habits happens to touch 
a food area of high or low conflict is one of the factors determming the degree 
of emotionali^ with which people will react 

b. Confiici m a sUuaikm of riring food prkes. 

I. Siiuaiion at time of study. At the time of this stuify in the Iowa town, 

sugar rationing was just beginning; there were very few shortages in other 
commodities. However, prices of foodstiitTs had gone up without a comparable 
rise in income and people were especially conscious of the rising cost of food. 

Three questions concerning food retrenchment were asked: "i) Which 
foods are you already cuHmg because of tiie increase in &e price of food? 
2) If prices continue to rise, which foods might you cut? 3) Even if prices 
continue to ris^ whidi foods are you particntorly anxious not to cut?" 

As mii^ be expected (Table 1 1 ) tiie lui^ income group has cut fewer foods 
than any other group. The next in line are the Czechs. Both groups have cut 
significantly less than the middle, low, and Negro groups. The middle group 
has cut almost the same number as the low group, both rather heavily, namely, 
almost 2^ foods per person. 

4 
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TABLE ll^VHUUX Nmim m Fteot Naioo m Airswut to Coavrucr QuEsmifS 

TbMI High Middle Low CuA Vtgm 

WUmo4 N-i8 N-ai N>«J N>i9 

Already Cot Z.73 .g6 2.33 3.38 1.17 24>s 

May Cut ^99 .57 1.1 1 .38 1.5a .32 

Dooft Want to Cut d|0 ^ xg4 204 iJB^ 2.74 



In regard to foods titey mighi cut the CaBecbs fist more than any other 
group. At die same time they list fewer foods which tfaejr do not want to cut 

than any other group. Thdr wiUingness to get along on fewer foods may be 
partially due to their past experience. Their attitudes were expressed stic- 
dnctly in the comments of several of the housewives: "In the old country 
we were used to getting along on much less. It takes more time to fix it, but 
we can do it" Td make everything go fartfier. I always had to do that in 
die old country— stretch things as far as they could go and do without meat 
except once a week." "In the last war we cut down on sugar, nmced butter 
with oleo, and stretched meat by usiqg gravies and soups, and we could 
do it again." 

The low income groups can be assumed to be using a smaller variety of 
foods and ooosequently would realisticany mention fewer fobds whicfa they 
might cut. The Ugh groups on the other hand, in spite of their greater variety 
of foods, does not expect to cut much, probably beoiuse of their wider maigm 

of financial security. 

2. General intensity of conflict. The following scale of conflict ratings 
was used in determimng the total conflict rating for each individual. The 
term "food" refers to one of die 25 food categories used m classifying foods 
dmugfaout this study.* 

1. Given to foods mentioned in answer to only one of the three questions. 

2. Given to foods mentioned in answer to both questions i and 2. 

3. Given to foods mentioned in answer to both questions 2 and 3. 

4. (Hven to foods mentioned in answer to both questions z and 3. 

The reasoning behind this arbitrarily established rating "scale" was that 
there is some conflict associated with a given food if it is mentioned in answer 

to any one of the questions, but that the conflict shows a progressive increase 
i) if the food has already been cut and may be cut still further, 2) if the 
food might be cut but is one which the individual does not want to cut, and 
still more 3) if the food is one which has already been cut but is one which 
the indtvidral does not want to cut. There may be some differences in the 
conflict expressed by an answer to any one of the three questions (rating 
of i), but such a distinction would involve a finer scale than was dioo|^ • 
necessary for the purpose of tliis analysis. 

The maximum conflict rating that could be obtained by any one individual 
would be 100, that is, all 25 foods with a conflict rating of 4. Such a score 
is practically unattainable^ however, since no individual has cut every type of 
food. The scores of die group studied ranged from o to 13 and are shown 
in Table 12. 



* See footnote on page 36. 
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TABLE 12— Aybums Gmnucr lUtnros fob m Fmt Gwtnw 

• 



Avenge Conflict Rating 4^ 

* Oac peraon did not answer these quettiiMU. 
tTwe pmsm did ao( aiiMrtr tkcM qontiaas. 



744 



Low 

N-31 

S.6a 



Ciech 

MS 



Negro 

N.i9t 

574 



The average conflict rating (TaUe xa) for the middle group is significantly 
higher than that for the high group and for the Czech group. The high in- 
come group, being the most secure financially, would be expected to feel the 
effects of the rise in prices the least and to have made the least change be- 
cause of them. The middle group feels the rise in prices most for several 
reasons: i) they are in a marghial podtum; die future holds more of a 
threat for ihe middle class ; in the effort to resist lowering their social status 
they might economize first in those areas which are socially least prominent, 
such as food, thus keeping up appearances; 2) they are accustomed to de- 
pending less upon home canning and other economizing measures than are 
the lower income groups; 3) their dominant frame of reference is money 
(see Table 7) whidi is mentioned sfxmtaneously hy them ahnost as frequently 
as by the lower income groups. At the same time fhey emphasise health al- 
most as much as the high group and much more than the lower group. There- 
fore, a rise in prices can more easily bring about a rise of conflict for this 
group than for the others. 

3. Conflkt m regard to special foods. The relationship of the conflict 
ratiitg to specific food categories is shown in Table 13. 



TABLE 13 — CoNfUCT Rating or Foods for DumitKNT Groups 



Total 



jgroap 



ti. u 
Meata ...1.09 
Veseubles .7s 

Milk 6a 

Butter ... .56 
FruHs . . . .S4 

Eggs 37 



High 



Middle 



1 



II 




V'cgctables .87 Vegetables 1.44 
Millc »o Heat! ...i.»8 



Milk 
Meats 
Fruita 
Eggs 
BvttW 



.70 

... .6s 

• •• -43 

• • • '99 



Butter 
Fruita 
Milk 



■94 
•94 

89 

Deaaert t.. -39 
Potatoes .. .M 



Low 



1 

u. 

Meats 

I'otatoc.i 
Butler 
Fruits 



Egga 
MlUc 



i-t 



.Q5i 
.76 
,67 
.63 



Vegetables .57 



33 
• • • 'M 
^8 



Caech 
t ^ 



1 



Meats ...I.S7 
Vegetablea .48 

Milk 43 

Sweets . . . .43 
Fruits . . . .39 
Butter ... .35 
Bread ... .3$ 



Negro 



Meats 
Mflk . 

Butter 
Sweets 



p 

. 1. 00 

.84 

.68 
63 

■S3 



Vegetables .47 
Deaaerta . . .3a 



COMPARISO.N OF DIFFERENT INCOME LEVELS 

Hish Middle Low 

Milk 70 .89 .33 

Meat 65 i.aS .95 

Butter 30 .94 .67 

Fruita 43 .94 jS» 

fl^UMB • 

* Swccta refer laoatly to augar but alao inctada CMidjr ud kt eream. 

JDcaaesta iaeliMie pie^ ealtea, poddinga. 
Bfwd i wh w ha mau, laOa, kmm, bat aot tOMt 

For the total group, meai has a significantly higher conflict rating than that 
of any other food. Its conflict rating, however, varies considerably among 

the groups, being lowest for the high group and highest for the Czechs and 
middle group. Although the Czechs are relatively willing to cut meat con- 
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sumption, they show strong conflict in this area. The position of meat in 
the nnk orders of conflict foods Incresses from third place in the high group 
to first place in the low group. 

Vegetables and milk are second and third highest in the total group. 

The change in the position of potatoes from seventh in the middle group 
to second in the low group can be considered an indication of their position 
in the diet of these two groups. The great importance of potatoes to the low 
income group is substantiated by such comments as: "Have to have potatoes 
at least once a day/' or "If I cooked three meals a day without potatoes (at 
each meal), there would be quite a fuss." 

Table 14 gives the conflict ratings for the total pfroiip and the frequency 
of the various food categories in answer to each of the three questions re- 
garding food retrenchment. 

TABLE 14— Answers or Toria Gboup to Quxstioks Regarihng Essbntial Foom, 

F0CM» RBXnNCBlIXlIT, WITK GlNFT.TCT KattIIGS 



Conflict 



VM ratine 

Man Ij09 

VegetaMcs 75 

Milk M 

Butter ^ 

Fruit ^ 

Eggs 47 

Potatoes 30 

Bread ai 

Sweets .3a 

Dcsierto 19 





Per cent of 




Per cent of 


Per cent 


famities 


Per cent of 


families 


judginc it 
«neottu 


who have 




who do not 


■Inadyeat 




want to cut 


75 


47 


aa 


M 


gs 


Ta 


6 


40 


80 


4 


I 


SO 


34 


17 


6 


39 


57 


la 


7 


a6 


50 


8 


a 




45 


9 


5 


13 


4a 


7 


5 


6 


6 


17 


7 


4 


3 


xa 


6 


I 



The three foods vyhicli produce the greatest conflict, namely, meat, vege- 
tables, and milk, are also those wldch are oonsidefed most essen t ial. Meat 
has been by far the most frequendy cut food. Aldiough it is considered an 
essential food, it is one of the most expensive, and cutting it oould produce a 
greater saving than cutting any other food. 

Only those foods which are considered to be essential arc among those 
which the people say they do not wish to cut. Those which are not considered 
essential, such as desserts and sweets, are mentioned by very few in answer 
to this question. 

D. Roles Flayed by Various Foods 

The description of the roles played by each food is based on an analysis 
of the answers to all the questions.* Space permits mentioning here but a few 
of the foods: 

MmI— fulfills, many roles in Uie American culture. It is ahnost always 
considered as a food for dinner, no matter whetter the function of the mol 



* It should be eiupiusizcd tliat these descriptions cannot be considered as complete. 
Nevertheless these dcicriplioiia are ao inficator of the kbidt of btfonmtioQ tet iem 
be ohtainfd. 
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is to be fining, tasty, fussy, healthful, or eoooomicaL It is a favorite and 
oaential food lor all groafM. It is regarded as a special food for the husband 

by an groups except the Negro group. Meat is the food most frequently 

mentioned by all the groups as cut due to price increase. 

Meat is not thought of as a food for lunch when eaten at home. 

MUk — ranks second to vegetables as an essential food for the groups as 
a whole; None of the income groups widies to cut it even though prices are 
rising. It is considered a breakfast and hmcheon food by about one-durd of 
the people. 

Milk is not a food that people are cutting. It is not thought of when con- 

* sidering "fuss" occasions and is rarely mentioned as a taste favorite or a filling 
food. Milk is not a special food tur ihe husband. 

Polfl #g< i s are accepted by att groups as a food for dinner. Tfaqp are sn 

• essenthd food and are also thought of as a fining food. The three lower 
income levels (low, Negro.. and Czech) tend to regard potatoes as part of a 
"fuss" meal more frequently than do the two higher income levels. 

Potatoes are rarely thought of as a fond for breakfast or as a luncheon 
food. They are never mentioned as a favorite. 

Sdads—9xt thought of most frequently as a food for dinner. Th^ are 
next most frequency seen as s^peating to the taste and as appropriate to a 
^'fuss" dinner. The high and middle income levds consider them as a food 
for lunch, but the three low income levels seldom mention them as a luncheon 
food. In general, salads play a more prominent role in the diet of the two 
highest income levels than of the others. 

Salads are not considered an essential food, though they are mentioned 
by about ooe>fourth of the people as a heahfaf ul food. Thqr sddom appear 
as a special husband's or children's food and are never mentioned as a 
breakfast food. 

E. Application to Problems uf Change 

How strong the forces are which resist changes of food habits in a certain 
direction can be investigated finally only by actual attempts to change food 
habits, that is, by an experimental approach. No amount of questionnairing 
can be a stdwtitute for experiments. However, much of tiie data gathered 
from the interviews can be helpful in plaiming experiments. 

We will discuss first the results of the specific question concerning sub- 
stitute foods and then summarize the findings related to the problon of change. 

I. Substitutability of essential foods. 

The effect of certain motivational forces toward changes in food habits 
win depend upon the flexibility of these habits. One factor related to flexibifity 
is the degree to which food whidi become s undesirable or imattainable can 

be replaced by anotlier food. 

We approached this question by asking the housewives what they would 
substitute for each of the foods listed as essential. No instructions were given 
them as to the number of substitutes they should mention, but they were asked 
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what dwy would sobstittite for each of the essential foods they named. In 
general the substitiilet fall into notritiooaUy similar eateries: oranges for 
lemona» fats for shortening, cheese and eggs for meat, oleomargarine for 
butter, another kind of vegetable for the one named, fruits for vegetables, etc. 
Nutritionally dissimilar substitutes were mentioned only by those in the low 
income group. Examples of these are shown in Table 15. 

TABLE IS-^sbmhal Foods with NuTiinfOMAu.Y DissnoLAa S u a sn i u i as 

EMcnttal No. times , No. times 

food mentioned Substitute mentioned 

EkB» 6 A spedfic Idnd of ceres! 3 

Milk 18 Fruit jnioes 4 

Vegetables 19 Gravy 3 

TaUe 15 indicates that the degree of difference between foods which can 
still be substituted for eaA other is greater for the low than for the high in- 
come group. This is in line with the fact that the lower the level of satisfaction 
of a med the greater is the range of possible consummatory actions for it 

2. Basis of change of jood habits. 

Changes in avaiialnlity of food is one obvious cause of changes of food 
haUta. The area of svaifadsle food may ahrink oonstdefabSy» as is the case in 
a situation of shorlagies. This necessitates a change in type and frequency in 
amount of consumption. 

A second cause of changes of eating habits is a change concerning the food 
channels. An example of shifting to more available channels at the present 
time is the change to gardening and canning. 

A third possibility is a psychological change: a food that had been con- 
siderad "food for oihtrs, hui not for tu^ may become "food for us." Food 
shortages may facilitate such change. An example is tfie increased use of 
glandular meats since the beginning of rationing. Whereas a housewife might 
heretofore have passed them by, she may now consider them seriously and buy 
them frequently because of their availability and low "point cost." Similar 
changes can occur with respect to patterns of meals. In the American culture 
the "food basket" has three distinct parts assigned to breakfisst, lunch* dinner: 
many foods are considered fit for only one part. In case of food shortage tfiis 
might change. Since lunch is the least structured meal (see Table 6) there 
might be a greater readiness to change the content of the "lunch" than of the 
other meals. 

A fourth possibility for cliange in food habits is to change the potencies 
of the fromos of referonco. This can be accomplished in one of two ways: 
i) Oumging the reloHoo potency of the frames of reference. For example, 

the current emphasis upon nutritional eating has been planned to increase the 
relative potency of the "health" frame of reference. ("Fating well to make a 
strong nation.") 2) Changing the content of the frames of reference, that is, 
the foods related to them. At the present time (May, 1943) the position of 
fond has ondonbtodly dianged from that of a "fuss" food, in the direclioa of 
an eveiydiQr subatitule for other meats which are less avaOable. It is quite 
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poaaUe that dwre wai some resistance at first to using it as an "ordinary" 
meat for everyday meals becatue of its higfa positioa in the "fuss" or "com- 
pany" frame of reference. 

A fifth possibility for change is a change in belongingness to "eaimg 
groups'* Increased incidence of sdiool luncheons ,and eating in factories 
should be mentioned here. 

II. EXPEBIMBMTS IN CbAKONG FoOD HaBITS 

Limitations of time p erniitted only a few pfdiminary expe ri ments with 
changes in food habits. Obviously a great variety of methods can and have 

been used to bring about change in food habits. They van' all the way from 
an elaborate treatment of the individual (for instance, in cases of |)r(^bleni * 
children) to mass propaganda by radio, newspaper, billboard, etc. We have 
chosen for our study techniques which lie halfway between the individual 
and the mass approach. They are intended for face-to-face groups wttii all 
optimmn size of 15 to 50 persons. The approach is not so impersonal as ad- 
vertisement but lends itself well to rdativdy quidc application to ^rly laiige 
numbers. 

Various degrees and types of pressure can be used in the attempt to in- 
fluence other people. Straight orders with tlie tlireat of severe punishment 
may stand on one end of this continuum fr ee choices on the other. In addi- 
tion, changes may be brought about by a frank, open approach or by "manipu- 
lating" people, putting up what actually is a tikat front and tricking them into 
certain behavior. 

"Democratic" methods in regard to changes of groups have been frequently 
attacked as being rather wasteful. We have been particularly interested in 
trying out a mediod which we hove named "group decision.'' A group de- 
cision has one aspect in*oommon with group discusrion; namely, that a free 
interchange of ideas takes place and that in many respects the initiative lies 
with the group. No attempt is made to force a decision on the group or to use 
high-pressure salesmanship. On the other hand, unlike a mere group discus- 
sion, group decision leads to a setting up of definite goals for action. These 
goals may be set up by the group as a whole for tiw group as a whole* 
or by eadi individual in die group setting for himself.' Unfortunatdy tfiere is 
no space here to give the necessary details of the method. It may l)e stated that 
it is by no means simple to lead a group discussion within forty-five minutes 
to a conclusion without "manipulation." The procedure obviously requires 
very thorough considerations in r^ard to the creation of a proper atmosphere, 
a definite leaderships and the use of experts in the right way at the appropriate 
time. It is planned to give a full account of these experiments elsewhere. 

A. Group DecisioH and Request as Means of Changing Food Habits** • 

This first experiment attempted to determine the relative effectiveness of 
two methods for changing food halnts of a group: i) Group decision — the 

*Thu cApeiimem was oooducted by Ben WSleman. 
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group decides for itself whether and to what degree it wishes to change lis 
habits. 2) i2#^i^--the grotq> is requestied to make a change to a oertam 
extent 

1. Subjects and procedures. 

The. experiment was concerned with the increase in consumptioa of wfaofe 
wheat hnad as conqnred with white hread. It was conducted during April 
and May, 1942. l^gfat cooperative dormitories for men students at the State 

University of Iowa were used. Their membership ranged from 20 to 44 men; 
the average age of the students was approximately 21 years. 

The eight co-ops were grouped into four pairs, each pair being matched on 
tlic basis of similar percentage consumption of whole wheat bread at tlie start. 
One of each pair was to a group dieition and the other was presented 
with a rtqutsi. 

For a week preceding the experiment and durii^ tfie C9q>erimental period of 
one week, only whole wheat and white bread were served. Ehiring these two 
periods daily measures of consumption of both kinds of bread were made by 
student waiters. They were instructed to keep the dining-room tables supplied 
with both kinds of bread tliroughout the meals so that the members could 
choose freely. 

' The student proctor of each of die dormitories understood beforehand that 
he would receive a letter by an authority to be read at the end of the meal when 
all members were present. After reading the letter which instigates "group 
decision," he would ask for discussion of the proposal. If the group agreed 
to cooperate in the experiment, he would ask them to decide how much they 
would increase their whole wheat consumption for the following week. The 
"request proctor" was merely to read the request letter and ask for co nm ie nts . 
All groups were mformed of their previous average percentage consumption 
of whole wheat. 

The amount of change desired of a particular r^uest group was set at 
the same level as the amount which had been voluntarily chosen by that 
decision group with which it was paired. A description of tiie meetings was 
obtained by an observer. After the experimental period the members were 
asked to fiU out a questionnaire about their bread preferences, and about va- 
rious aq[»ects of tiie experiments. 

2. Results. 

a. The letfcl of the group goals. All group decision co-ops voted for an 
increase of whole wheat consumption. From their previous levels of ap- 
proximately 50^, one group decided to go to the 66^ level, one to 90^ 

and two to 100%. 

Of the two groups whicli voted for ioo%i, group C was very enthusiastic 
over the proposal and quiddy and unanimously voted for that goal. Group D 
was fairiy evenly divided between setting a 100% goal and setting a tower 
goaL The 100^ level was decided upon fay a small majority on^ after a 
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rather bitter fight. The results of the questionnaire indicate in a striking way 
tiie effect of duB diatgnonait 

The two request groups who were asked to raise their wfade wfaeet con- 
mnqitioa to 1009& did not resitt this inqposition of sn extreme gpeL 



b. The effect of group decision and request. 

I. Change in coisuiitpttoti. The effect of the group decision as compared 
with the request can be measured by the dillerence in the amount of actual 
cfasnge m con sum ption and faj the attitudes of the group members as revealed 
by the questionnaire. 

V'arious circumstances interfered with the getting of satisfactory' records 
of consumption in this experiment ; for example, the group that had volun- 
tarily chosen to increase whole wheat consimiption to go% advised the 
waiter to serve but a few slices of white bread. This was an e xp re sil o n of 
their eagerness to readi tiie group goal but prevcnied ft scientific compa ri son. 
Other groups did not have sufficient bread of one or the otor type ddivered 
by the bakers. 

From the data available we observe a superiority of the group decision co- 
ops. The group decision co-ops tiiat set their goals at 66 fo and gofo readied 
their goals, wbereas the pandlel request co-ops did not 

3. Th€ immedittU r§aeitm to tho propose The questionnaire wfaicfa was 
filled out after tfie experiment by tfioee students of the oo-qps who had not 
left for vacation contidned two questions rdated to their imniediate reactions 
to the proposal. 

Question a) : "When the proctor read the letter announcing the experi- 
ment, what was your reaction to it?^ 
Of the request i^oups (Table 16), about half were favorable (48%) ; 

the rest mainly Indifferent Of the group decision groups (excluding Group 

D), the great majority of the members (ySfo) were favorably inclined. Only 
11% were indifferent and only 3% unfavorable. Group D, however, which 
decided by a very small majority on 100^ whole wheat consumption, had 

more than half of the m emb ers reacting unfavorably. 

TABLE 16— SBAcnmi to Fmaroux. to PABncttAis in thb ExmnourT 

FawnUc laltf- Itafanrar- MM- 

Rsqneit Co-opt <^ F, G, H) N 19 16 s 3 

GnNV l>eGiiiaB Co-opf 

(A, B, C) N 28 4 1 3 

(D) N 5 4 M • 

96 ^ jtflk Sl% ^ 

Nsttoadicr of p«WM pwUclyUin in tke 



On the whole, we can say that a group decision to change food habits is 
more fiavoraUy accepted tfam ft request from someone outside the group. 
However, a decision with a very small majority led to a reaction whkli was 
less favorable than the reaction to the request. 
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Question b) : "Did you fed that the goal set for the group was just right, 
too higli, or too low?" elidted sumlar reactioiu from bodi the membert of 

die request and group decision co-ops. The great majority (80% of request 
groups and 86% of grot:p decision groups) felt that the level set was right. 
This seemed to be independent of whether the goal was set relatively close to 
or far above the previous consumption. 

Group D whidi liad made its deeiitoti by a small majority diows also m 
this questxm its discontent: most of the members (78%) considered die 
goal too high, but the remainder (22%) said it was "just right." 

3. Eagerness to reach the goal level. One question was asked referring 
to the person's own eagerness to succeed; another referriqg to bis judgment 
about the eagerness of the group as a whole. 

Question a) : "How eager were you for the group to readi its goal?" 
This was answered on a scale ranging from a ^0^4 to a miiu»4. The middle* 
point, o, meant : didn't care one way or the other. 

The members of three of the group decision co-ops rated themselves more 
eager to succeed than did the members of the parallel request co-ops 

TABLE 17— Eaobiiiss 10 Suocb» 



Sadat of own trntmatm Ratine of groap's entenoM 

OoillMd Gr. dec. Reqnett Gr.dte. Batueit 

66% 2 5 tJ9 2.4 ijB 

90% 2£ 2J0 2.6 Ij6 

100% 3j6 aj6 ajS 

Average a.g 3.1 2.6 tjf 

100% 1.0 S4> —04 aj> 



(Q>^D) (Co-op D) 

(Table 17). The only exception was again Group D. The members of this 
group rated their own eagerness lower than any other group. 

Question b) : "How eager do you think the group as a whole was to reach 
their goal?" Wtdi the mitpdoa. of Group D the menibers of the group de- 
cision oo-ops judged their own group tor be more eager to sneoeed than did 
the members of Stt request groups. Group D again showed by far the least 
eagerness to succeed. In fact, they expressed on the average the opinion tiiat 
their group Imd a slight wish not to succeed (Table 17). 

On the whole, then, we can say, if we disregard Group D, tiiat all co-ops 
were wHsfitd vfith the level set for the change of tiieir food habits indepen- 
dently of whether this goal was introduced by groi^ decision or request and 
independently of whether it was high or low. The members of the group 
decision co-ops showed more favorable attitudes to the proposition as a whole 
and were more eager to succeed. In one co-op where group decision was based 
on but a slight majority, the attitude was decidedly, unfavorable. There was 
little or no eagerness to succeed and the goal level was considered too high. 

As a point of general interest it might be mentioned that the individuals 
rated their own eagerness to succeed higher than that of the eagerness of tile 
other members of the group. This holds true for both the group decision co- 
ops and the request co-ops with the exception of one request co^p where 
Uie ratiog was equal (TaUe 17). 
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4. food References and eagerness to succeed. For members ot the request 
co-ops ^ere is a definite ralatktt between their esgerness to soooeed and tfadr 
penooal p ce fef e n c e for whole wheat as against wiite bread (Table 18). The. 
more they preferred whole wheat, Iht more eager they were for the group to 

succeed. The members of the group decision co-ops did not show this rela- 
tionship. Independent of their personal likes and dislikes, they were equally 
eager to see the group succeed. 



TABLE 18— Rsuknoif smwiew OucnrAL PnmiHCB fot Wnois Wbbat Bisad 

AMD Eagerness to Reach Goal 

Prefers whole wheat Prefers white br^d 

/ ^ V No prefer- r ^ > 

Very much Mneli enoe Much Very macb 

au|(i4) A3(i4) »-9(7) 1.3 (6) O (l) 



Groop Dediian Onipt (A, B, 

C) 3-2 (5) 3J(") 3-3(7) 3.3(10) 1.7(3) 

Group Decision Co-op D (o) 3.7 (3) 1.1(7) i-S (4) —2.0(6) 



- nnberi refer to average ratingi of preference. 
Ite iwrtiin ia puvatheacs raf er to tlw nunber of iadividiMla. 



This indicates that in case of an external request the wish to succeed 
or not to succeed depends largdy upon whether or not the penooal likes 
happen to be in line with the request A group decision, on the other hand, 
seems to establish a sufficiently stronc^ group goal to be accepted by the mem- 
bers in a way which overrules to a considerable degree personal taste. 

The motivation induced by group decision is higher than that of the re- 
quest groups in s|Hte of the fact that, in our sample, the preference for whole 
wheat is greater in the latter (average of 3.7 as compared with 3.9 on a 
4^oait scale). 

That the psychological acceptance of the group rather than the form of 
group decision is the decisive factor is ilhistrated by Group D which had a 
small majority decision. Those members of that group who preferred white 
bread very much had a strongly native attitude toward reaching the goal. 

c. The of Hi of inenasod eonttmpHon on prefertnco. The increased con- 
sumption of wiuie wheat bread during one week seemed to have led to a 
slight increase in preference for this food. Those members whose ratings 
could not increase (already had a rating of "prefer whole wheat very much") 
or decrease (had rating of "prefer white bread very much") were omitted 
from the tabulation. Of the others in the group decision co-ops, 23^ in- 
creased their preference for whole wheat, while 0% decreased. In the re- 
quest co-ops, 26% increased their preference, and 2% decreased. Group D, 
with the small majority decision, shows the opposite trend, with 5^ increase 
and 20% decrease. 

d. Effect of goal levels on attitudes toward future consumption. There 
seemed to be a difference in the attitude toward future constunption of 
whole wheat bread between those groups whose experimental goal was be- 
low 100% and diose on the 100% level. Eighty-three per cent of the former 
groups wished to remain at or increase their level whereas only 18% of the 
latter groups wanted to maintain their 100% level. A bread diet of only 
whole wheat seems to lead to psychological satiation and a desire for variety. 
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3. Summary. 

A method of group decision is compared with a method of request in its 
effect on changes in food habits and related attitudes. The group dedsloD 
method seems to create a more favoraUe attitude; Hie individuals are more 
eacfer to succeed ; and their wish to cooperate 18 more independent of tiieir 
personal likes and dislikes. 

If the group decision is based upon too small a majority there is danger 
of a "kick-bade" whidi seems to make the outcome even less favorable &n 
that of the request method. 

B, The Relative Effectiveness of a Lecture Method and a Method of 
Group Decision for Changing Food Habits * " 

1. The problem. 

The interest in the group decision method stemmed from the realization 
that even strong motivation may not suffice to change the action of a person 
in r^;ard to his food habits. Motivation leads to action only if it is brought 
down from the level of wishes and sentiments to the level of a "dedsioo." 

This experiment was an attempt to evaluate the effectiveness of a group 
decision procedure, in which a nutrition expert cooperates with a group- 
discussion kadc r. The expert provides the technical knowledge in a social 
setting vkhicli induces decision. 

The change in food habits instigated by the nutritionist in a group decision 
settiqg was compared with the effect of the same nutrttioniat in a lecture 
setting. 

2. Experimental procedure. 

a. Length of meeting. Since practical usefulness of any procedure for 
clianging food habits on a large scale demands that the method not be too 
elaborate or time consuming, both the lecture and the group deddoa pro- 
cedures were limited to about thirty mintites. 

b. Food changes aHempted. It was thought that attempting a rather diffi- 
cult food habit change would l>e a more severe test of the method, thus p>er- 
mitting safer conclusions. A preliminary experiment which attempted to 
introduce a new vegclablc (cscarole) showed the feasibility of the group- 
discussion method. In the present experiment kidneys, brains, and hearts 
were chosen because of the known resistance to these foods. There are defi- 
nite indications that this resistance is a rather deep one, frequently combiniug 
elements of physical aversion, social status, and superstition. 

c. The groups used. To permit comparison of the method of change, two 
groups of women were selected from each economic level, one for the lecture 
method and one for the group decision method. One pair of groups came 
from the best residential areas, one from substantial middle class homes, and 
one from a lower economic stratum but still above subsistence levd. 

*InddiledDess is expressed to the Cedar Rapids Red Cross, the Cedar Rapids Notri- 
tion Service and the Home Economics Department of the State Utti ft nil y of lom far 
their cooperation and assistance in the conduct of the study. 



Co(.j 1 iji lied material 



Pood Habits amd Mtihods oj Chamgt 



' 61 



All six groups, ranging in size from 13 to 17 members, had already been 
Ofganized for Red Cross Home Nursing courses and met regularly at private 
hfHaueB or adiools for Ifae Red Cross oourae. 

d. Experts and group leaders ustd. Mrs. Mulqueen, who has been tlie city 
nutritionist in Cedar Rapids, Iowa, for several years, and Mrs. Hubbard, 
who is recognized as a leading American volunteer leader and organizer in 
the field of nutrition, both functioned in some of the lectures and group de- 
cisioos. They wttt sdeoled so Hut a oon^arisoii could be made between 
tfie group decision procedure and superior nutrition lectures. 

The loder of group dedaon was Mr. Bavdas, who has had oonsiderable 
experience in group woric 

3. Procedures used in the lecture and group decision. 

Stenographic records were made of some of the lectures and of the group 
decisions. Briefly, the procedure in each case was as follows: 

a. Lgehare. The lecturer linked the problem of nutrition with the war 
effort, emphasized the vitamin and mineral value of the three meats giving 
detailed explanations with the aid of charts. Both the health and economic 
aspects were stressed. 

The preparation of these meats was dii>cussed in detail as well as techniques 
for avoidhig those characteristics of these meats to which aversions were 
oriented (odor, texture, ^ipearance, etc.). Mimeographed recipes were 
distributed. The lecturer was able to arouse the interest of the groups by 
gi\ing hints of her own method fw preparing these "delicious dishes/' and 
her success with her own family. 

b. Group decision. The group decision method is based on a cooperation 
between the group leader ud tiie expert It should be emphasised tiuit no 
attempt is made to "high-pressure" the group into any kind of '^pronuse" to 
serve these foods. 

The group-discussion leader starts with a very short introduction linking 
the problem of nutrition with the war effort and with general health. He 
points to the difficulties the g ov er nm e nt has met in trying to change food 
habits, and aslcs the opinion of the women, as a representative group of 
housewives, as to how successful a direct appeal to groups of housewives like 
themselves would be. From here on, the Cfrotip is led step-by-step to seeing 
the problem more concretely, and, at the same tinie, to taking over the re- 
sponsibility "to do something about it." This point is reached through a free 
group discussion which also brings out the specific reasons why tibe meats 
have been rejected 1^ Ihe housewife herself or by her family. These specific 
objections are the cue for the introduction of the expert, who discusses the 
various methods of getting around the difficulties. On the whole, the same 
information is imparted by the nutritionist in this setting as in the lecture, 
but in a condensed form (7-10 minutes) and the same mimeographed recipes 

A "census** taken in the earlier part of the meeting has shown how many 

of the women have served any of these foods in the past. Now the group is 
ready to vote on the question of trying one of these meats in the following 
week. 
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4. Results. 

a. ColUeHon of the data. The effect of the lectures and group deddom 
weftt tested after seven days. An interview at hoow with each partici|iaiit ivas 
used to determine the extent to which the foods were served and what tfie 
reaction of the family was. 

b. Frequency nf servings of heart, kidney, and brains, after lecture and 
after group decision. Before the experiments, the frequency with which these 
meats were served by tlie participants in the lectures and the participants 
in the group decision were about equal. In both cases, Iddncgr and hrams ware 
very infrequently served. The results of the expetunents are shown in 
TaUe 

TABLE 19— Chance of Food Habits 

Group decision I,«^turc 

Eccinumic level Low Middle Hick Total Low Middle High T«li^ 

Nvniber of (wrticipanU 17 16 tf 44 IJ IS 13 41 

Per cent of individuals serving one or 

more of the three meats 95 69 54 52 15 13 o 10 

Per cat of indhridnali Mnring a meat 

they had never or korih sver served 

before 20 53 54 M o ^ o 3 

Per cent of individuals serving a meat 
tiler had never served before 13 36 50*32 O 8 O 3 

Per cent of participants servinp one or 
more new meats who had never served 
any of the tiurae wttta before die 



* Qnt Cff total of 14 partichnnts. 
tOHt «ff total af 11 partidpanta. 



Within the seven-day period after the lecture meeting, four women, out of 
a total of 41 paitictpants of the lecture group, served at least one of the 
three meats. Out of a total of 44 participants in the group-decision groups 
23 women served at least one of the glandular meats. In other words, the 
lectures led to action by 10% of the participants; the group decision led to 
action in 52%. Furthermore, after group decision, of the women served 
a food they had never served before, whereas the corresponding percentage 
for the lecture group is 

The same trends are shown if we consider each economic level separately: 
the percentage of women who served a food that they had never served before 
varies between 13% and 50% for the participants in group decision. For the 
lecture group, it is zero % for two groups and 8.3% for the other group. 

Fourteen participants in group decision had never used any of the three 
meats before; tfiis Indicates that the food was highly negative to them. 
Twenty-nine per cent of these individuals tried one of these meats in the 
following week ; whereas nont of tile eleven members of the lecture groups 
who had never tried any of the meats used them during the seven-day period. 
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5. Smmmry. 

An experiment comparing lecture and group decision methods for cliange 
0! food habits was carried out witii about one hundred and twenty women 
from varjpiug c con o pi i c levds in a nietfiuni stse town in Iowa. 

The check-up after seven days showed tiiat when tiie nutritionist functions 
in a ^roiip decision setting, the changes are definitdy greater than wlien this 
same nutritionist functions in a lecture setting. 

The success with glandular meats indicates the usefulness which this 
method may have even in cases of strong resistance to dianges in food liabits. 

This procedure is in fine with recent attempts at group education in 
various fields: the individual is approached in a group setting, and demo- 
cratic discussion rather than lecture is stressed. No attempt is made to 
manipulate the group by high-pressure sales tallks. 

It should be emphasized that the procedure described here is not merely a 
group "discussion." but a discussion leading to a decision. In this particular 
version, tfns decision has not tibe duuracteristics of a "resoHition" of tiie 
group, although there may be cases where such a decision for group action is 
arlvisahle. Rather it is a decision made by the individual concerning her own 
action — the housewife decides what she will do at home. The group setting 
gives the incentive for the decision, and facilitates and reinforces it. 

C. RehOUm of Group Decision Me^tod io Findings of Interview Study 

The procedure reported in Section B contains the following steps (de- 
scribed in greater dela0 in the mimeographed report) : i) setting the stage; 
2) diminatti^ the possible implication that the problem is typical of a low 
status group; 3) request for group opinion on the possibility of changing 
food habits; 4) discussing the particular foods to be changed and taking the 
census; 5) the nutrition expert answering questions in regard to difficulties 
of preparaBon, etc. ; 6) asking for a group decision ; 7) discussion of mediod 
of presentlDg the food to the family; 8) discussion of determining iStx suc- 
cess of carrying out the decisioQ. 

The content of the discussion seems to have been guided by the same con- 
siderations which come up in the interview data. These data suggested that 
food habits might be changed by changing, for instance, tlie food channels, 
the pboe of a particular food inside or outside the area of consideration as 
"focxl for us/' the frame of values governing food conduct, the high or low 
poation of a given food on the various value scales. 

1. When the discussion leader dealt with the glandular meats in terms of 
health food, they were automatically placed in the area of consideration as 
"possible foods for us." For those women who were already somewhat 
familiar with the health value of tiiis food, its position on the "heaMi scale" 

2. Greater poten^ was given to the health area by linking health with 
patriotism. This was accomplished by the explanation of the Government's 
concern over the number of young men rejected by the army on grounds 
which rnight be related to nutrition. 
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3. The experimental foods, particularly kidney, were {^aced on a higher 
status levd and perhaps even on a "fusa" levd by describ ing tiie widespread 
use of kidney in England. 

4. The conflict associated with "low-money fond" was removed by combin- 
ing emphasis on the inexpensiveness of the glandular meats with emphasis on 
"health" and "status." 

5. The obstacles in the path to the goal were removed, either in the dis- 
cussion or by tlie coounents of tiie nutritionist Some of die principal 
obstacles were: 

a. Buying. This channel was clarified; the women were told where they 

could get the glandular meats, that they would luwe to tdl the butdier 

ahead of time when they wanted them, etc. 

b. Preparation. One outstanding objection raised by a number of the women 

was the bad odor of kidneys during cooking. A way of overcoming 
this and other difficulties were described. Redpes for each of tiie meats 
were distributed. 

C Presentation to the family. Tbe women discussed how they mij^ht best 
present the new foods to their families. (For instance, one woman 
reported that she overcame her husband's objection by telling him what 
it was only after he had e x pr ess ed his liking.) 

6. The group decision had a "freezing" effect for future action. This is 
an aspect missing m the lecture metiiod. After a lecture many patiis are still 

open whereas after a decision the person has committed himself to follow one 
path. After the previnnsly existing food ideology had been loosened up in the 
discussion period and after forces had been created which lead to changes, 
the decision is the first step toward stabilizing the food ideology in the new 
pattern. 

III. Summary 

This study deals with the problem of why people eat ^vl^at they eat 
and with certain experiments in change of food habits. Food behavior is 
determined by the dynamics of the food situation which inchides the channels 
through which food comes to the table, the gatekeeper governing the channels 
at the various points, and the food ideology of the gatekeeper. A system of 
values is the basis of some of the forces which determine dedsioas about 
food and brine: about conflicts of varyinp^ intensities. 

In the experiments on changes of food habits, a group method, group de- 
cision, was compared, with a lecture method and request These experiments 
suggest that it may be possible to bring about in a relatively short time defi- 
nite changes in food habits, even m food items which would be expected to 
show great resistance to dunge. 

BIBLIOGRAPHY 

1. Bavelas, Alex. A method for isvettigatiiig indhndtial and groqp ideology. Soctoadry, 

5:371-377, 1942. 

a. Bngd-Friflch, Gladys. A study of the effects of odd-shifts upon the food habits of 
war workers. Washiti^rton, D. C. Committee on Food Habits, National RcMardi 
Council, August 1942. 3 p. Mimeograi^ied. 



Col, ii:jiued malBrial 



Food Habits and Methods oj Change 



3. blhoni^ Josd. McotogiMl dUTcreooes wmong rnral cUMfcn. /» Lswiiif cd* 
Studies in t cpofcii c d and vector pvydnbgy IIL Iom Stodiet to Cliild Wdi&rt. 
(In press.) 

4« LcvriOt Kurt. A stoop tetl for dBttrmfanv ancfaonge points <tf fodd Inbits. 

Washington, D. C, Committee «a Food lUblli, NatMoal Res e ar c h Cooacil, June 
1943. 31 p. Mimeographed. 

5. Lewn, Knrt. The relathre e ffe ct iv eness of a lecture mediod and a sietfiod of group 

decision for changing fodd habits. Washington, D. C, ComndHee <ai Food ^bits. 
National Research Council, June 1942. 9 p. Mimeographed. 

6. Willerman, Ben. Group decision and request as means of changing food habits. 

Washfavton, D. C, Committee on Food HaUts, Nattonal Research Gomcil, April 
IM3. II p. Mimeogr^hed. 



5 



Copyrighted matBrial 



ADJUSTMENT TO DIETARY CHANGES IN VARIOUS SOMATIC 

DISORDERS • 

Htldb Bbuch and Masjobik Janis 
Department of Psychiatry, Johns Hojddns University Medical School 

This report deals with the influence of psychological factors upon the ad- 
justment to a prescribed diet. The observations were made on children in 
whom a change of previous eating habits became necessary for medical 
reasons. Bivestigatioii of tiie famfly background permitted insight into the 
factors influencing the child's personslhy development in genoal and liis 
success or failure in adjusting to the new diet in particular. 

It was hoped that the findings might prove of help in evaluating the psy- 
chological factors involved in general nutritional changes due to wartime con- 
diticms. Although the reasons for the need of dietary changes are greatly 
different tn a nation-wide nttioning program and in an individualized pre- 
scription in a medical office, the ammum factor is the circumstance that in 
both instances individuals, family groups or the whole nation, find themselves 
confronted with the problem of suddenly giving up customary eating habits, 
noi because they have sponianeousiy changed their laste and appetite, but 
because tiiey are being told to do so by some outside wadSbotity, Difeent 
individuals will react differently. It is essential tiiat cooperation is obt ai ned 
on as wide a scale as possible in order to insure survival in an emergency. 

The patients on whom the observations were made were recruited from 
the Protein Clinic of the Medical Department, and the Diabetes and Epilepsy 
Clinics of the Pediatric Department. We are greatly indebted to the i^ysi- 
dans, dieticians and social workers of these clinics for their assistance and 
cooperation. 

The observations in allergic, diabetic, and epileptic patients were intended 
to serve as a control to previous observations in a large group of obese 
children. The obesity study has extended over more than five years and 
comprises more than aoo duldren, both boys and girls, who were patients 
at the Pediatric Department of the Cotumbia Presbyterian Medical Center 
in New York, It was found that in all instances food was of central impor- 
tance for the children and their families. Originally the study had been 
planned for the purpose of recognizing with greater accuracy the endocrine 
factors which, according to prevailing concepts, were responsible for the 
progressive accumulation of fat tissue. Contrary to expectation it was found 
tStmt instead of 11m assumed, but unconfirmed, endocrine disfunction, ex* 
cessive eating, coupled with muscular inactivity, was the outstanding caussl 
factor. 

Viewed as a problem of energy balance it should have been possible to 
adiieve weight reduction simply by reducing food and increasing activity. 

* This study was made possible by a gram from the Jusiali Macy, Jr. Fouudttkm 
to lbs OwtiinittcB oo Pood HsMts. 
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In clinical experience, however, this proves to be exceedingly difficult. There 
u marked objectioa to any change in the established habits, wlaiA pointed 
liie way to a atndjr of tiie psydidogical fadon invdlved in iht food haliitB 

of th^ children. It was found that the need for excessive food intake and 
the fear of activity and social contacts are intricately interwoven with the 
human relationships within the family circle, the child's personality develop- 
ment, and life experiences. The family frame is such that it docs not offer 
snffident emotional aecurity to oboe diild to fhat vt^dng serves not only 
the appeasement of bodily hunger but is also chained with high emotional 
significance for maintaining a precarious balance in the relationship between 
the obese child and his mother. Overeating helps the child to combat anxiety 
and to achieve a sense of satisfaction and comfort, and food is overvalued 
as the main, sometimes only, expression of bve and affection. Hie exag- 
fended bodily aiae in itadf becomes of emottonaltniportBace. It gives a aenae 
of strength and power to the timid, fundementaUy insecure fat child. Inter- 
ference with the established eating habits, even when asked for by the patient 
who suffers from his ungainly bulk, is likely to bring into the open the con- 
Ricts and anxiety which have been hidden under the cover of the excess fat. 
A changed eating program can be carried tinough suooessftilly only after 
the underlying emotional factors have found consideration. These observa- 
tions have been published in a series of articles, a list of which follows this 
report. There have been a number of corroborating publications from other 
clinics in the United States, Canada, and South America. 

For this year's study it had been planned to observe how these fat people, 
for irbom large quantitiea of food are of audi extraordinary importance, 
would adjust to shortage s and retioaing. Thus far food restrictions have 

not been stringent enough to make an appreciable difference in the eating 
habits of the obese. Eight obese famihes in Baltimore were contacted and 
rq)eated home visits were made to obtain information on their adjustment 
to the wioos stages of the rationing program. It is surprising hcnr Stile 
tnterf erenoe there has been tiius far with their eating habits. None of them 
had diminished the quantity of food, and the need for replacement of one 
foodstuff by another (such as rice, noodles and spaghetti for potatoes) was 
accepted with equanimity. This seems to be due to the fact that obese people 
generally overeat on carbohydrates which have been plentiful and inex- 
pensive. One mig^ even expect increase in obesity in some cases. There 
has been an increasing shortage of chocolate and candy and similar products. 
One may expect changes in the younger group of fat children who generally 
are overstuffed with sweets, candy and ice cream. The mothers of these 
children will ha\e to find new ways of expressing or withholding affection. 
It is planned to continue the observations on the reaction of the obese to 
ntioning and shortages in tiie previously studied families in Near York. 

Unwillingness and inability to change faulty eating habita and to accept 
ther ap eutic restrictions are present in the obese with such regularity that it 
seemed profitable to study other groups of patients in whom special and re- 
stricted diets are prescribed. The following observations were made in fifteen 
diabetic, six epileptic, and seven allergic children and their families. This is 
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% voall mmdier as compared with the large group of obese children previ- 
&aafy studied. The differences in the reaction between the obese and other 

children with dietary problems are so striking that the obiervations are suf- 
ficient to demonstrate them. The obese children, and even more their mothers, 
raise objections against dietary restriction with such vehemence and regu- 
larity that one might be led to believe that eating habits during childhood 
an such an mthnate aspect of the family life tfiat any interference and 
necessary changes wocdd prove impossible or exceedingly difficult. In contrast 
to the one-sided type of reaction of the obese, the patients in other groups 
showed various reaction patterns. Many showed themselves quite capable of 
int^rating the new eating habits without upsetting their previous pattern of 
living. In ottiers, some problems of adjustment arose, but only rarely of sudi 
central importance as in the obese. 

The problems with which the patients in the different groups are con- 
fronted, show some differences. The reducing diet for an obese child is 
usually not different from that of the average child. It is "reduced"' only by 
comparison with the previous enormous intake. Really low caloric diets are 
indicated only in excqptiooal cases. AH tfie objections against tfie hardship of 
dieting are made against a diet which is nonnaUy aa&fjhig. The diabetic 
diet is similar except that greater exactness is required. The different items 
are weighed at each meal, carbohydrates are kept low, and exact spacing of 
the different meals is necessary. There is little variety and eating for qiecial 
occasions like parties and picnics has to be carefully planned. 

The aOttgic diet is re st ricte d only insofar as one or the other apectfie item 
is being eliminated, whereas the quantity is left unaltered. The most difficult 
diet is the ketogenic diet prescribed for epileptics. Carbohydrates are cut 
out as far as possible with the use of natural foodstuffs, and are replaced by 
large amounts of fat which are difficult to eat without bread or crackers as a 
carrier. Wartime changes added one more difficulty. Heavy cream, which 
could be offered in the rather pleasant form of whipped cream, is no loagCT 
available. The amount of butter had therefore to be increased. The diet is 
veiy small in bulk and allows for little variation. 

The epileptic is also in a more difficult psychologic situation as to the 
relation of the dietary change to his illness. These patients come to the 
clinic because they have convulsions — ^not a feeding dilliculty. Unexpectedly, 
and for reasons whidi are difficult to understand, they receive instruc- 
tions for a ketogenic diet, which is quite unlike what any ordmary duld 
would choose as his food. The relationship to clinical improvement is not 
always convincing. Sometimes there is no intiuence at all, or the attacks be- 
come only less frequent. In an exaggerated way, these epileptic patients il- 
lustrate die difficulties which a previously not- food-conscious group faces 
when suddenly confronted with Ihe task of adjusting to a strange and un- 
attradiTe diet without a clearly recognizable goal. In spite of all the diffi- 
culties, the experience of the Epileptic Clinic shows that quite a number of 
families are capable of carrjnng out the prescription. For external reasons, 
there are only two "cooperative" cases among the six families whom we could 
study. Analysis of the material shows that the frequent inability to accept 
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the diet has as much to do with psychological factors witliin tlie total setting 
as with the diflSculties iflheretit in die diet 

The rdationship of the diet to the compbiiit problem appears more ob- 
vious in the other oonditioiis. In allergy, the elimination of tiie ^edfic pre- 
cipitating substance may bring about freedom from distressing^ s\Tnptoms, a 
rdationship which can be experimentally verified by the patient by eating this 
food. In the diabetic, the dietary restrictions seem to stand in a direct relation- 
slup to the sugar excretioii, atkl digresrion from the cafc u hi te d diet may be 
followed by recurrence of serious symp to ms . Even if preoccupation with 
food was not present before the disease, careful attention to eating may be 
expected in these families since serious complications, even death, may follow 
non-adhcrcnce. Although severe degrees of obesity may be just as disastrous 
for a cliild's development as the dangers which beset the way of the diabetic, the 
need for treatment is generally accepted with less serionsness by tiie obese 
fsmily. The close relationship of faulty food habits to the development of the 
condition is quite obvious to the outside observer, but often vehemently denied 
by the fat child and his parents. It is this group which offers the greatest diffi- 
culties in changing eating habits which in themselves are an expression of 
their emotional dissatisfaction. 

As was stated before, non-obeae patients with dietary problems are capable 
of aocqpting a new diet as part of tfieir total living. In contrast to the central 
food problem in the obese, these other patients show that dietary changes may 
serve different psychological functions and are integrated accordingly. Com- 
mon to all patients is the expectation of complete cure after some time. 
Working under the concept of a time limitation for the restrictions seems 
to be one mrrhanism wUdi helps in making it possible to tolente a strictly 
supervised r^me. It was previously observed id tiie obese group that re- 
sults of treatment were better when the patients were seen at weekly inter- 
vals with a definite goal of what was expected of them for the coming week. 

The material at hand allows a division into three groups who handle the 
task in different ways. Since most observati(ms were made on diabetic chil- 
dren* die f OQowmg discussion is based mainly on the reactums of this group. 
In addition to the restriction of the diet, the diabetic children have to contend 
with repeated daily insulin injections, urine tests, frequent trips to the cHnic, 
and other burdensome tasks. There seems to exist a fairly accurate parallel- 
ism between the way the diet and the other problems are handled. The first 
way may be described as one of hUeUeciual acceptance of tiie new situation 
witfi good, though not rigid cooperation. There may be, in the beginning, 
confusion and anxiety until all the details are understood and can be handled 
with ease. The second group is c\'en more cooperative. Adherence to the diet is 
more than fulfillment of a task for a definite physiological reason. It becomes 
endowed with a magic power of its own. The concept of reward and punish- 
ment plays a great tolie. There is strictest adherence to the new diet and 
obsessive features are quite marked. One might call this a newroik miegration, 
moqt often with an obsessive pattern. The third group is "uncooperative;" 
tliat means these patients experience marked difficulties in following the 
dietary orescription. In many ways the problems of these patients resemble 
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tlioae of the obese. The dianges in the ettiiig habits seem to upeet their whole 
pattern of living. As in the obese, the whole issue centers aroand an iifir#- 
solved dependint relationship to the mother, in which offering and receiving 

of food plays a paramount role. It is not astonishing that some of these 
patients had been frankly obese or showed tendencies in that direction. 

The number of observations is too small to allow for figures of frequency 
and distribfution. An intdlectual aooeptance without serious inttff eienoe in 
the total personality development is certainly not rare. All tfie various fades 
can be handled quite well, without a feeling of undue hardship and depriva- 
tion, if the fundamental emotional relationships are sound. In some families 
the manifold tasks make for greater closeness between the mother and child 
and a spirit of teamwork develops. Sometimes the family as a whole adjusts 
its eating habits to the prescribed diet, to make it easier for tfie patient— and 
tids b done without resentment against him. Althoui^ diese families are 
aware of the gravity of the condition, the new diet is not enforced with a 
threat of death if broken in some detail. There is appeal to "it is good for 
you," particularly with younger children. Generally food had not been mis- 
used for disriplinc before tbe onset of tfie iUness. 

A r e pr e s ent a twe case is that of a seven year old giri, the youngest duld 
in a fanner's family. She had become sick, following a sfaort febrile disease 
about a year and a half ago. The mother tells how they were disturbed when 
the nature of the little girl's illness was first discovered. "It struck us like a 
thundercloud." Now she speaks quite objectively about her way of handling 
the situation* When the child came home from the hospital after the initial 
standardization, the two older brothers of high sduxd age helped her widl 
weighing the diet and calculating food exchanges. Now the girl herself takes 
active part. To the mother, the numerous small tasks were nothing new, since 
she had nursed her own mother during several years of sickness. That was 
part of her position as the youngest daughter who had stayed on the farm 
and whose husband had become the new owner. She speaks with warmth 
of the good relation of the patient to her cdder siblings, how they aU like the 
little girl and helped out when she became sick and hospitalization was neces- 
sary. The girl is not self-conscious about having diabetes; she is as active 
socially as before and feels in no way slighted because she has to eat accord- 
ing to a prescription. The mother tdls witii amusement how the girl runs to 
the drugstore to get her an ice cream cone to p re v en t the motber's giving 
it up in her behalf. 

In a number of these families there are more initial difficulties or in others 
the relationships are not as smooth. Sometimes the loyalty to the clinic which 
has helped in the present and past emergencies is the mcentive that makes 
some patients adhere to a diet which woiUd be too difficult a task otliarwise. 
So we may find children with behavior difficulties in this first group, widiout 
food becoming a focus for their problems. 

In the second group there is very strict adherence to the diet with much 
anxiety about the slightest deviation. The concept of "cure" plays a great 
role, not in the way it was observed in aU cases that there should be a time 
Jimit to tins sirkt supervision, but in the definite feeling tf»t a cure will come 
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as a fcward for goodness. The task is not seen in relation to the disorder 

but as magic that will bring about cure if all rituals are carefully attended 

to. The slightest deviation arouses anxiety because it means that the magic 
has been spoiled. Changes in the r^me are difficult to accept for these 
patients. 

One boy of 15 is chanderistic of tbis type of adjustment. He is most 
painstaking in weighing his diet and refuses any otiwr food lilce poison. He 
follows his diet with g r ea te st accuracy, but if there is a trace of sugar in 
his urine, "he worries and worries about how it could have happened." To him 
it is not a question of practical adjustment hut one of justice, and he feels 
depressed and insulted because lie does not get the just reward tliat is coming 
to him. The boy has shown obsessive features in many oHier ways since early 
dnldhood. He was always neat as a pin and he is so fond of cleaning and 
scrubbing that his mother says of him, he should have been a girl. In this 
boy the diabetes became manifest at the age of 13 when the father suddenly 
left the family and married another woman. This boy had been particularly 
dose to his father, an attachment that went back to the time when his youngor 
brotlier was bam. He was so Jealous that lie did not want to qieak to liis 
modier. "I am Daddy's bc^. Mother has another babyt" 

In other cases of this group it is the mother's obsessiveness that endows 
the diet with a magic function. Other children compensate for their rigid 
goodness by bad behavior in other respects, like petty stealing or showing 
off in sdioaL There is generally much embarrassment about die disease with 
an attempt to hide all emotional reactions to it 

Both these groups are comparatively simple from a medical point of view. 
Once they are standardized, minor changes and adjustment will keep the 
metabolic condition under control. They may be sent to the psychiatrist for 
behavior disturbances which stand only in an indirect relationship to the 
diabetic conditkm. 

The dnrd group has difiiculties in acoqiting the diet from the start and 
makes an adequate control of the diabetic disturlmnce practically impossible. 
In addition, these children are in a constant emotional turmoil which in turn 
has an effect on the sugar excretion. They are constantly in and out of the 
hospital. After careful adjustment, the sugar excretion becomes unbalanrad 
ag^ as soon as they go home. Fortunately cases with such serious emotional 
(fistuiiences are not frequent. There are only two among the fifteen diabetic 
patients. Both 1)oys were unable to adhere to the dietary restriction not be- 
cause the prescription was more severe but because the total life situation 
lacked security and emotional support One of these boys has since developed 
a sGlii2ophrenie reaction. Even in the hoqnta! sitnatkm he wocdd deliberately 
bfeak lus diet, generally in a petty way, apparently to demonstrate tiiat be was 
not being controlled by anyone. 

That adequate dietary control is possible in spite of severe conflicts in the 
family background, was demonstrated in one case of epilepsy where the 
mother received psychotherapy during tlie period when the child was being 
treated by the ketc^enic diet In spite of all the inherent difficulties, she 
became capable of handling her veiy unruly and aggressive chiM with 
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calm and loudness so that he accepted the diet from her without objeo- 

ti<m. As the relationship improved he became less aggressive and wanted 
to show his affection to her which generally assumed the form of his taking 
the best looking fruits and other food from his grandmother's pantry (the 
grandmother had been a most disturbing factor), with the intentioa of 
bringing it to his mother. 

If one tries to oorrdate these observations with the problems wfaicfa face 
the population at hufge, one might draw the conclusion that people who are 
reasonably secure and constructive in their outlook on life will be able to 
accept a wide range of changes and limitation in their eating habits. One 
might expect that which we call mtellectual acceptance as the normal pattern, 
wlwreby sUghtly panicky and confused- reactiao will occur in the beginning 
luitn the principles and aims are mastered and understood. In some instances 
there may be a neurotic, obsessive acceptance, with fear and panic and ex- 
pectation of magical help. This type might become upset about minor changes 
and variations. These might be the people who become anxious about the 
point rati(xiing system with its fluctuating values from one month to another. 
People who react in the way the third group of our patients do, have to find 
the same type of conaderadon as odier side people in a prc^^-am of this sort 
People who really cannot adjust to prescribed changes in their eating habits 
will need special consideration and treatment just as people widi organic 
disease. 

This report has been written with the full awareness that the work raised 
new qnestioiis instead of answerii^g them. It needs contintiation in different 
directions, partly in an attempt to evaluate the direct reaction to food ra- 
tioning, and also in the more strictly psydioaOmatic aspects. The stu^ of 

non-obese patients with food problems was carried out for the purpose of 
gaining an understanding: of the underlying personality structure in different 
organic diseases. By focusing on their adjustment to the dietary changes a 
veiy slanted picture was obtained, yet sufiicient of a picture to show, e.g., 
that the diabetic patients are a di^erent and less uniform group than ixt 
obese. Further work for the delineation of the various features is indicated. 
Another plan for future work will deal with the effect of food deprivation 
in infancy and its relation to affective security and to later personality de- 
velopment. The observations of this year's study suggest that the emotional 
security of the home may go a long way to counteract harmful effects of 
derivation and restrictions. 
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A STUDY OF THE USE OF THE FRIENDSHIP PATTERN IN 

NUTRITION EDUCATION • 

■ 

Sail Lohon Kom 

The Pukposb of the Study 

One of the urgent needs in health ediicatioti» and especially nutrition edu- 
cation, is for channels through which information can be diffused into the 
population. This need is especially urgent in the low income urban areas 
where many factors militate against active participation by large numbers 
of the popuktioii. Not only do fllieer numbers of people and the great need 
for infonnatioa add to tlie problem, but certain contributing factors are 
present. 

The most obvious of these is the physical condition of living to which the 
low income urban dweller is subjected. However, the tenement is not only 
a particular kind of building — it is also "a way of living, a whole series of 
habits, atdtudes and sentiments." From this way of living a furcoHaitiUm 
results which renders the less able portion of the population insensitive to 
social stimuli. A second factor is the lack of education which enables the 
individual to cope with the problems of a complex urban environment. The 
cultural heritage of the foreign-born and of the native-born-of-foreign-par- 
ents provides a further handicap since many of our foreign-bom come from 
tfxMe areas which have had the least contact with modem ways of living. 
The fact that the tnnsplanted cultural heritage rarely has a dialkoe to be 
wholly old- or new-world has a bearing here. 

The difficulty for the low income family of living in a money -centered 
culture adds to our general problem. The sense of security which comes 
from 'Wking a living rather than earning i^' is lacldqg and the faniily suffers 
aocordins^y. 

Attempts to set up channels to these groups have usually taken one or an- 
other of three approaches: first, a spatial approach, such as the block plan; 
second, an organization approach which sets up a super-organization to dic- 
tate policies and procedures to existing organizations; third, by artificiaiiy 
oonstottcted groups through which information is distributed. The first of 
Hneat seemed undesirable since it has been determined empirically that asso- 
ciation tends to form without regard for area limits. The second appeared 
weak in that it depends upon the strength of individual personalities and their 
ability to finesse vested interests against each other. The third often failed 
when initial enthusiasms had waned and left a residue of discouraged par- 
ticipants. 

*An experiment undertaken by the Dcpartmeat of Public Health and Preventative 
Medicine of OvneU Uoivenily Mcdlcil School in the Kipps-Bay YorkviOe Area of 
New York Otsr* with a giant from the Committee on Food Habits, Natloasl ttcmrrii 

Council. 
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A study oi urbati life shows that the old feeUng of belonging to or being 
identified witfi a ptrticuhir neighborhood has waned. It is known, however, 
that assodatioiis between individuals, and families, continue and that these 
associations can be recognized as structures in the social pattern. The possible 
utilization of these "friendship patterns" as a channel for diffusing knowledge, 
and as a possible channel through which the low income group can express 
its needs, was the primary purpose of this research project A second purpose 
was to ascertain, tn the brief time allotted to the project, something alwcit 
the social patterns of the nationality groups and the place of nutrition in 
these patterns. 

The Techniques Employed 

Potential leaders were first picked from among the women known to settle- 
ments and other agencies as leaders in community life. This was done because 
of the brief time element. These women were asked to invite five or six 
friends to a "nntritioo luncheon" as guests of the leader. The luncheon was 
carefully fdanned to include as much nutrition information as could be put 
into the preparation and demonstration of one meal. The purpose of this 
luncheon was twofold : it was- obviously bait to attract women into the group 
but it had a folkway similarity in that it appealed to the 'breaking bread with 
frtends" idea current among this group. Its second purpose was to interest 
the women in nutritiott and to maJce them a continuing unit in tiiat interest. 
This first contact was to be followed by conferences of the group, closely 
following the outline of nutrition courses then being oflFered in the area. 
Also, the nutritionist was to continue as consultant to these women through 
the course of the project. As their contribution the women were asked to 
bring in menus and ktip accurate shopping lists for the period of partictpetton. 

Case studies of the participating families at the beginning and the end of 
the project were to be made by the sociolog:ist. An evaluation of the changes 
taking place between the beginning and the end of the project and a study of 
the patterns of friendship in relation to the natural areas and nationality 
distribtttioas would enable us to kam ^ decree of effectiveness of this type 
of teaching. 

The ability to widen the effectiveness of such a program depends upon the 
fact that Mrs. A around whom the first group was built, invited Mrs. B, C, 
D, E and F to participate. Each of these women, in turn, had a set of friends 
not identical with those of Mrs. A; therefore each was potentially the center 
of another teadiing unit This widening of Uie dfde of effectiveness would 
make it possible to reach a cross-section of the families in any one natural area 
of the city. For experimental purposes, however, groups from several axess 
were to be chosen to show more clearly the results of such procedures and 
so that the coverage of several nationaUties might be facilitated. 

The Opekation op the Pboject 

In all, 177 housewives were contacted in the course of the project and only 
12, or 6.75^0, refused any cooperation whatever. One hundred and forty- 
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four, 81.5%, of the total number icfiued to cooperate to the extent of 
hvnag a hmdieoa, but diacuMcd one or more phases of the nutrittonal pat- 
tern with the staff. Fourteen, or 7.8%, gave tie luncheons and 7 others, or 

4%, agreed to do so but later failed to carry out their agreement. 

Of the 144 housewives who refused to give a lunch«)n, 52, or 36%, ex- 
pressed an interest in doing so but were sure their friends were not suf- 
ficiently interested in nutrition to participate. It was our impression that 
this interest was in large measure a spurious one, since only 4 of these women 
had previously availed tiiemsdves of nutrition courses. Twenty-nine^ or 
20%, stated that they were unable to participate in the project because of 
either part time or full time employment. An additional 26, or 18%, re- 
garded their home duties as too strenuous to allow such participation. It was 
our impression that (fau reason origiuKted more from the oonoept of die role 
of the woman in the low income home than from actual pressure of house- 
work. This was substantiated in part by the fact that these women appeared 
to experience little difficulty in shelving home duties when more interesting 
activities were available. Only 9, or 6.3%, admitted that they were not in- 
terested in learning about nutrition. 

The remaining reasons assigned for refusing to cooperat e were for the 
most part genuine and account for only 20% of the cases. 

Only 3 luncheon units were carried throu^ the complete schedule. Two 
units, both Italian, were competed of relatives of the hostess, and these, to- 
gether with 8 others, did not return for follow-up conferences. The remain- 
ing luncheon (Hungarian) failed to attract any of tlie guests who liad ac- 
cepted. This ^ure to oooperste seems to have its genei^ in certain factors 
in the urban culture which have been mentioned in the Introduction. The 
follow-up stndy of t!ie faihires indicated that neither the structure of the 
project nor the metliods emplo}ed by the nutritionist were at fault, since 
both were acceptable to the participants. 

The Friendship Patterns 

The configurations of the friendship patterns showed in only one instance 
a block pattern. They tend for the most part to coatine themselves to Liic 
natural areas of tiie dty and any of the friendships which cross these boun- 
daries appear to be the results of eariier associations. 

Figure I shows graphically the spatial distribution of the members of an 
Irish friendship pattern. It should be noted that none of these luncheons 
drew guests from within any one census or social block ; they were confined, 
however, to the same natural area in the city. The sole exception was one 
guest at the tUrd lundieon, a childhood friend of the hostess, who lived some 
fifteen Modes away. 

The second factor in determining the configurations of the friendship pat- 
terns was that of adherence to a local organization. 

The friendship pattern of the Irish group illustrated in Figure I is shown 
in Figure II as it relates to the Mothers' Club in a local Catholic church. It 
will be seen that with the exception of persons Nos. 6 and 14, all of tfie 
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luncheon participants were found inside the shaded area which represents the 
aura of the Mothers' Qub. 

The tendency of native-born-of-foreign-parents to mix nationalities in their 
friendship patterns is seen in this project. The foreign-born hostesses invited 
only guests of tlieir own nationality (and significantly from within their own 
organizations), whereas the native-bom hostesses failed to exercise such 
dioice. In the case of the Irish pattern illustrated in Figures I and II» tiie 
first luncheon entertained 2 Itisfa and 2 Hungarian guests, the seoood, 4 Irish 
and I Czechoslovaldan, and the third (a Hungarian hostess), I Iridi and 
3 Czechoslovak ian guests. This pattern of isolating or mixing nationalities in 
the friendship patterns has its chief significance in the idiomatic food pat- 
terns, wiiich are discussed in a later section. 

Idiomatic Food Pattbims among Nationalitibs 

The nationalities comprising the population of this section of New York 
City are intermingled. Few t e n e m e nts have residents of only one nationality 
and this intermingling apparently has done mudi to break down the idiomatic 
food patterns. While the foreign food patterns persist, there is apparently a 
modification of the native diet. (The stores supplying foods for particular 
nationalities have less of the special foods associated with particular groups 
than is the case in some other parts of the dty. A special shopping study 
with vohinteer workers was undertaken to ascertain this pomt) Examples 
of this modification are foimd in Italian families where the houaewiTes indi- 
cate an increased use of potatoes and rice, with a sli^tiy decreased use of 
spaghetti. 

Of all the established diet patterns which are brought to this country from 
foreign cultures, the pork-pc^to-cabbage-tea pattern of the Irish appears to 
continue with greater tenacity than does any other diet pattern. Several 
Irish families which are two generations removed from foreign-born stock 
continue in this pattern, and it is a matter of some pride in the family. This 
accompanies an identification with "the ould sod" which seems to persist 
longer in the Irish families than in other nationalities. There are, however, 
remnants of this pride in a nationality diet in most of tiie other groups. 

The heavy diet of the meat-potato-vegetafak variety which is enjoyed in the 
central European countries continues here. The Oedioslovakian, Hungarian, 
and German families studied all report adherence to this pattern. They do, 
however, admit to a greater choice and variety of food than was utilized in 
Europe. Regardless of the caloric requirements of the individual, these 
groups consume quantities of heavy food, even when in straitened economic 
dicumstanoei. In tiiis group, as with the Italians, food is mentioned re- 
peatedly as bemg eaten for enjoyment A f urtiier demonstration of the high 
esteem in whidi these groups regard food is evidenced by tiie fact that it 
is rarely used as a psychological weapon for forcing obedience or for die 
punishment of children. Likewise, the families studied in these nationalities 
exerted less pressure upon the children to eat particular foods than do the 
Irish. 
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Certain of the ideas and patterns idiomatic to tlieae nationalities appear 
to have shms^ed off or are in tiw process of disintegration. Faced widi new 
patterns of food distribution and food preparation, many ho us e wiv e s have 
found it expedient to forego established practices in food preparations. The 
Italians' increased use of canned and other prepared foods is an example 
of this. Nutritionistii iiave told us tliat except for tomatoes and tomato paste, 
the Italian woman regards tinned food as an abomination. In a majority of 
the Italian homes, however, we found tinned food of otiier varieties, and 
prepared cerpal? were in general use. 

The influence of the school lunch, of the factory cafeteria meril, etc., is felt 
among these families. Many reported some event or circumstance outside 
tiie bome which caused a new food to be adopted, or an old one to be dropped 
from use. This was especially true where hie adolescents were in the f ainily 
and certain foods had a high vahie for their status giviqg qualities. 

Factors Influencing the Family's Nutrition Pattern 

The nutrition patterns of the families studied appear to be influenced by 
two sets of factors — those inherited from the past and those operative in the 
environment. The relative weights of the two vary from family to famiiy and 
from nationality to nationality but a few are found consistently. 

The first of these is the status giving quality of certain foods. A major 
portion of the low income families we have studied came from European 
peasant stock, and therefore had been confined to less varied and more simple 
foods than arc available here. Foods which in our culture have only utility 
value carry in European cultures a connotation of wealth and position. The 
ability to buy meat at all times, and even on limited budgets, is status giving 
and is not IScely to be relinquished witfiont adverse effects. The same atti- 
tude seems to hold for white bread. Only a few families admitted the use 
of whole wheat breads, and less than io% used enriched white bread. The 
identification of whole wheat bread with the dark breads of low income 
European diets militates against its acceptance. This attitude was so usual 
about meat (espectaUy beef) and bread, that it offers a due as to reasons for 
rejecting contempoiary nutritional teachings. A summation of this idea is 
represented in the statement of a Polish woman (not in the present group) 
who was askc'l her reasons for not enrolling in a nutrition course : "Why 
should I take a course — those teachers just want you to do things a certain 
way. In Poland we had to eat a certain way— it was all we had to eat Here 
we can have what we want to eat—^wfay should I let her (the nutritionist) tell 
me what to eat and how to eat it?" 

This desire for freedom of choice, and especially to choose those foods 
which are symbols of status, appears to be so universal among the low income 
groups as to warrant consideration by nutritionists when planning low income 
courses. The outstanding example of this lack of consideration is the resent- 
ment our respondents expressed at being told to eat the cheaper cuts of meat. 
Our nutritionist was careful to avoid this mistake, but resentment on this point 
was generated by current advertising and by the publicity of agencies and 
industry. 
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In addi t ion to tfic (Qfinibolic vilucs of cciliiii IbodSf tiw mucisiiimtod txtt 
of foods appears to have a "release" value. Whether or not respondent 
huys wisely or prepares the food well is not important here — the important 
thing seems to be that choice and the ability to "spKirge" on food provides a 
psychological release from the problems of urban living. 

The buying pattena of these funilies vary greatly as to place and time, 
hut they are confined lugtiy to day-hy-day hnyhip. Most of the women rec- 
ognised the vahie of quantity purdiases and of planned purchasing, but the 
physical environment prohibits storaq^e of perishable and bulky foods. Meal- 
by-meal bim'ng has a psychological value, too, for many of these women, 
since it provides an excuse for getting out of the tenement Here again a 
conflict exists between tiie low income conarnner of nutrition inf onnalion and 
tiie nutritionist whoae orientatian, in the main, is not toward the low income 
group. 

The fact that the number of prepared foods has increased greatly in recent 
years, coupled with the physical limitations of the low income homes, seems 
to have an effect upon the nutrition patterns of these families. Overcrowding 
is 80 untveraal, and housing conditions in general are so poor, that ^ 
utilization of things which mdce the task of food preparatian less complicated 
is imdcrstandable. Here again it seems to us to be necessary for the nu- 
tritionist interested in implementing a program to consider the nutrition pat- 
terns as single facets in the whole problem. 

The cultures out of which om" respondents have come, either directly or 
one generation removed, have stressed the sanctity of the home and have 
emf^adzed its place as a training center for living. From this has come the 
practical attitude that "what we did at home, what we were taught, is right," 
even when forced adjustments to the present environment are made. Eighty- 
nine respondents mentioned the strength of this influence when discussing 
reasons why ^bey were not affected by nutritional teaching. However, this 
resentment seemed to arise only when the food pattern as a whole was at- 
tacked. When pressure was exerted on isolated items in die diet, a more 
favorable response resulted. The educational campaign for increased use of 
milk, for example, has occasioned less resentment than the "You Must Eat 
These Five Foods Every Day for Health" campaign recently instituted. 
The former is additive, and therefore not necessarily destructive of values 
inherited from the past 

SuMMiunr 

Our original premise included an indictment of the "blodc plan" and of the 
"organizations" plan, with the assumption that the natural friendship pattern 
would be more effective for diffusing information on nutrition. This as- 
sumption seems unwarranted in view of the fact that the destruction of the 
peer-nature of tiie friendship pattern, or the introduction of an ulterior 
motive, tends to render ineffective this pattern. 

The fact that friendship patterns operate for the most part within the 
confines of cxistuig organisations suggests that strong local organisations 
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can be utillaed as channels for the diffusion of information. The fact that the 
tiH>an culture is crowded whh organizations which overlap flpatiaUy seems 
to indicate a pjossible coverage that would be adequate. 

The wide variety of foods available to the low income family, the inter- 
digitation of nationalHies, and the fxressure of American institiitions on the 
family through tfic children and through industrial and sodal contacts, have 
all tended to weaken the idiomatic food patterns. 

The psychological vahie gained from the use of certain foods and in par- 
ticular ways is greater than are the benefits from the usual nutrition course. 
Unless the nutritionist is wiUing to rec(^;nize these factors, the effectiveness 
of her wofk with the low income group is doubtful. 
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A STUDY OF THE EFFECTS OF ODD-SHIFTS UPON THE FOOD 

HABITS OF WAR WORKERS 



GtMsm ENOBL-Fkiacs 

Changing occupational rhythms are bringing about changes in the food 
habits of war workers tfarotishout the oountiy. Ill Fdiruar^ of 1942, 40% 
of a]l war workers were on atypical work shifts A study of 108 war worken 

in Seattle and Bremerton, Washington, attempted to answer two broad ques- 
tions concerning the effects of these atypical shifts: i) what arc the impli- 
cations for food habits of working on one of the two atypical work shifts; 
2) what indications are there of ways in which these (Uslocatums in food 
habits could he compensated for if tiie effect is found to he bad, or taken 
advantage of if the effect is found to be good? Seattle and Bremerton, htiag 
typical defense boom towns, present pictures of the problems iackig the 
average odd-shift worker. 

Shifts are generally spoken of as the first, second, and third shifts. In 
general, the first, or day shift, starts between 6:30 a.m. and 8:00 ajn. and 
runs until $M>pjn. or 4:30 pjn. The second or swing shift begins when Hat 
day shift ends and ends about midnight or i :oo a.m. The night or 'graveyard 
shift begins at the end of the swing shift and ends at the beginning of the 
day shift. While hours on the odd-shifts differ for the individual workers, 
they are similar enough so that one can speak of the swing shift worker Of 
tfte graveyard shift worker. 

The average odd-shift worker in the study was found to be male, only one 
government shipyard and one aircraft company hiring women for manual jobs. 
He is on the average 31 years of age, and there is better than an even chance 
that he is married. If he is married, chances are four out of five that his 
wife is not working. He probably has one chfld and this child is moat likefy 
to be of pce-school age. The worker is engaged in manual activity and most 
likdy he has come to Seattle or Bremerton within the past year. If he is 
employed a? an aircraft worker or in a private shipyard, he is a union member. 

He probably has worked on the day shift all his life. Although he is now 
on an odd-shift, there is almost an even chance that he still prefers the day 
shift He decidedly prefers the itwing shift as opposed to the graveyard shift 
Advantages rdating to sleeping appew to be die reason he will most often . 
give for preferring a particular shift. Two groups of responses, those rdating 
to sleep, and those relating to advantages of both sleeping and eating, con- 
stitute almost one-third of the total reasons given for preference. The ad- 
vantage of sleeping late in the morning appears to be a significant reison for 
his pfvferenoe of the swing shift over the graveyard shift However, when 
both advantages as to sleeping and eating are considered, he definitely pre- 
fers the regtilar day shift to either odd-shift The day shift is "natural" 
to him. 

The older he is, the less likely it seems that he will prefer the graveyard 
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or swing shift. If he is over 35, there is a greater probability that he wiB 
prefer the day shift. If he has worked only the praveyard shift, he is less 
likely to prefer the graveyard shift than he is to |)refer the swing shift if 
he has worked only swing shift. He decidedly does not like the idea of 
alternating shifts, especially in short time intervals, because of the amount 
of tune (at least one month) whidi it talws to adjust to a new shift 

Place of employment (aircraft, private shipyard, government shipyard), 
type of domestic arran<,'em(*nt (with fainily, rooming, batching, hoarding), 
type of work (clerical, niatmalj, and length of time on the shift, are found 
to have no significant relationship to his adjustment to the odd-shift. 

In comparing adjustments made in food habits on the two principal types 
of odd-shifts, food habits are found to be integrally related to deeping habits. 
Although there is no significant difference in the number of hours of sleep 
the typical graveyard shifter gets as compared to the number of hours of 
sleep of the average swing shifter, the lower average hours of sleep of the 
night worker is found to be suggestive. Over one- fourth of those on the 
graveyard shift sleep 'less than seven hours a night while only about 4%, 
secure that little sleep on the swing shift. Sleep on the graveyard shift is 
often broken and restless because of .daytime noises. 

On the swing shift, the arrangement of sleeping hours is almost unanimous, 
with 80 01 the 86 swing shift workers sleeping during the night following 
their return from work. The graveyard shifter may either sleep during the 
daytime following the return from work or split his sleep into two parts. The 
swing shifter is less apt to eat before sleeping than the graveyard shifter and 
while his typical "retireme nt " meal is a snack, that of the night worker is 
breakfast. 

The odd-shift worker averages about three and a third meals per day. The 
only "normal" nieal neglected by the worker on the night shift is breakfast. 
There is a substitution of snadcs for regular meals among the swing shifters, 
about 16% not eating dinner, and 11% skipping breakfast. Where break- 
fast and dinner are eaten by the grave\'ard shifter, they are, in general, eaten 
at the time of day usually associated with these meals. On the swing shift, 
each meal appears to be, on the average, about three hours later than is usual 
on the day routine. 

The worker attempts to adjust his food habits to the "normal" day with 
as little substitution and change as possible. The swing shift sleeps during 
the night, following the usual pattern. If he eats before he retires, he eats 
a snack as most people will do in the early morning hours. Upon waking, 
since it is morning, and since he has just risen, he makes his first meal break- 
fast II he cats iSwut nooa>or later m the afternoon, the next meal, because 
of the tune factor, is more likely to be lunch or dinner. Likewise, the grave- 
yard shifter makes his first meal in the morning (if one is eaten) breakfast. 
He then sleeps and wakes for the family dinner in late afternoon. While a 
few odd-shifters substitute breakfast for dinner, or vice versa, in general, 
workers on both shifts attempt to fit their new occupational rhythms to the 
old one. Time of day, because of tradition, is the most important factor 
de t e rm i nin g what kind of a meal win be eaten, except in thie case of the 
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meal eaten at the plant where tradition alone determines the meal to be eaten. 
Since traditional times of eating are most dianged in the swing shifty food 
habit adjustment is more difficult on that sliift than on the night shift. Esti- 
mation is that from one-half to three- fourths of the odd-shift workers lack 
proper nutrition, hut there is no sij^nificant (hfferenre between the two shifts. 
More swing i>hnt workers eat by themselves than do those on the graveyard 
shift. 

Complaints and suggestions from the worker center about cafeteria condi- 
tions, lengthening of hmch periods, variety in box lunches, the need of nursery 
schools. i\\v\ family relationship problems precipitated by odd-shift conditions. 
He does not think a 15 minute lunch period is long enough, although a half- 
hour appears to be sufficient. He gets tired of the lack of variety in his box 
1unch» and wants a hot meal on a cold day. A cafeteria, to c o mpe te with die 
box lunch, must serve varied, tasty food at a reasonable price, in the short 
lunch period. Family problems arise when children work on different shifts 
than the father, where his wife is on another shilt, and when there are small 
children whose sleeping habits differ from the worker's. Nursery schools 
were suggested as a part solution of the problem. 

Problem areas, then, center about these points: poor plant cafeterias; no 
cafeteria; poor restaurants in the plant area, often inaccessible; lack of eat- 
ing facilities for the graveyard shifters; failure of older workers to adjust 
eating and sleeping habits to odd-shift requirements; difficulty of food habit 
adjustment on the swing shift ; difficulty of sleeping adjustment on the grave- 
yard shift ; nutritional defictendes on both shifts ; interference of recreational 
needs with physical needs, and vice versa ; family problems caused by the new 
occupational rhvthms. 

Recommendations called for include : at least a half-hour period, prefer- 
ably with pay, if efficiency is actually found to be speeded by the longer 
period of time ; adequate cafeteria service for all shifts ; sale of weU-faahmced 
lunches in plants ; nutritional education for heads of families and of boarding 
houses ; an industrial policy of putting older men on day shift except where 
odd-shift is specifically requested ; pooling of information concerning daily 
schedules through govermiiental studies and trade-union workers, followed by 
suggestions to workers; cooperation between agencies interested in recrea- 
tioml and food habits; segr^tion of workers on separate shifts, where 
possible, in boarding houses and in governmental defense housing projects; 
well-equipped, aflcf[nnte1y staffed ntirsery schools for small children : careful 
consideration of requests for shift change where reason centers about shift 
status of other nienil)ers of the family. 

Ticnda m hiring at the present time point to an increasing number of 
women entermg industry as tiie war continues, an increaMng proportion of 
older men remaining in industry as young men are called to active militaiy 
service, and an increasing proportion of workers on odd-shifts as war indus- 
tries become continuous-process industries. Recommendations given here, if 
worked out, should make the changes necessitated by tliese trends easier and 
more efficient m the making. 
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A SUMMARY OF AN EXPLORATORY STUDY IN FEDERAL 
EMPLOYEE TI:RX0\-ER IN WASHINGTON WITH SPECIAL 
ATTENTION TO UVING HABITS* 

VoMstirtA Vam Dymb FLuomc 

One of tlie most striking characteristics of Federal workers' lives is the 

impersonality, the lack of friends, the tendency to like or dislike living in 
Washington in terms of the city rather than of identified individuals vv'ithin 
it. This depersonalization of life makes the individual particularly subject 
to the impact of impersonal annoyances such as housing, transportation and 
restaurant cotiditicMis. 

Other fiiKUqgs in this descriptive study of women Government employees t 
are that meals are often eaten alone, are rardy considered an opportunity to 
meet a friend, and are frequently inadequate. The typical daily diet shows 
an outstanding deficiency in milk and in eggs, and to a lesser degree in other 
food categories. On the other hand, meat is eaten generally twice a day, 
and an average of two cups of coffee is consumed. 

In addition to Ibt rising cost of living which is a serious problem to most 
of die subjects, especially those supporting dependents, other problems are 
the crowded, unpleasant housin<::. the lack of friends, and lack of knowledge 
about any of the social opportunities in Washington. 

Recommendations in regard to tlie work situation are that interviewing 
and counselling be used much more frequently so that workers may be given 
help with their problems before tfaey read) the point of quitting, that employee 
suggestions be requested and used wherever possible, that inefficient workers 
he weeded out and replaced by fewer, better-trained employees at higher 
wages, and that every attempt be made to add to the worker's feeling of 
personal security. Rec<munendations for eating are that the use of attractive 
substitute dishes for meat be encouraged, that the cost of milk and coffee be 
equated, and that arrangements be made so that workers can lunch with their 
friends. It is also sucrgcstt-d that housing be selected with reference to work 
address, that actual publicity be given to the various opportunities in social 
groups, and tiiat stores be urged to stay open more than one night a week 
and give preference to the workers at that time. 

* See tnimeographed report of Committee on Food Habits, National Research Council, 
May 1943, ufider nmie titie. 

^ Teased on intensive interviewing of tUrty-teven women Government enplqyeet by 
three trained interviewers. 
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QUALITATIVE ATTITUDE ANALYSIS 
A Tbcbnique pok the Study of Vbibai. Bbbaviob 

KlIUOA M^TRAUX 

Formerly Technical Antttant, Committee on Pood HaUts 

Since early February 1942, the Committee on I'ood Habits has been pre- 
paring a series of qualitative rtudies of oonsumers' attitudes towanl dianges 
in the food sitiiation and toward some of the programs initiated by the Gov- 
ernment to meet the resulting problems. These studies have had as aims 
I ) to gain insight into current attitudes, 2) to aid in predicting future trends 
of reaction, and 3) to discover some of the appeals which could he used most 
effectively as incentives to cooperative action. The present paper dciils mainly 
with the technique of analysis and the premises on which tiiis technique is 
based. 

I 

"Words are part of action and they are equivalents to action." * That is to 
say, Iaiiguage--comniunication — is a form of bdiavior which has its meaning 
within die context of a specific culture and of specific situations within the 
cultural framework, just as does any other. Studies of verbal behavior are 
valuable, not because one can predict that, having said something, a j)erson 
will merely say something else, but rather because it is likely that, having 
said something, a person will do something. And the two» saying and doing, 
are related actions. Words here have in part an initiatory force, a directive 
power. For this reason it is essential to the success of any cooperative enter- 
prise that the participants "speak the same language." When, in a new 
situation, behavior patterns are modified as the result of new experiences, 
the meanhtg of words likewise is modified. Cooperative action on an adult 
level will then be possible only to the extent tiiat tiie modifications are tmder- 
stood and accepted by all those involved. 

Changes in the production, distribution, and availability of food resulting 
from the war have brought about a new situation in the Unitc<l States, espe- 
cially as far as the consumer is concerned. Although certain aspects arc 
famUiar to many individuals and groups, either through personal eacperience 
or titfough reports, nevertheless the present combination of circumstances 
has created what must be considered a ticw complex. It is to be expected 
that varied reactions to any sinj^lc event will occur and that these will be 
variously interpreted, especially in the earliest stages of change, but, assuming 
a basic adtural tmity, that differences of reaction will be more often (although 
not altogether) of degree than of kind. Understanding of both types of va- 
riation and of their relative importance is essential to the effective planning 
and smooth operation of any food program. One of the basic problems of 

^ICalioowd^ Brooiibw. Cbral gardens and their nsgic London, Alleo 9t Unwin, 
VoL a; p. 9^ et paaaini. 
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leadership is that of making the situation intelligible, ol ai^Bog in the reali^- 

ment of forces that lead to cooperation and efficiency. As in any emergency, 
it is necessary in the first place to work with the materials, the beliefs and 
OHicepts already existing, and the skills that exist or develop. Hence it is 
necessary to hsve a constant stream of infonnation about how llie people 
affected react, what older associations they call upon to meet the situation, 
where the positive strengths he and how these are used, and where and when 
negative behavior limits the ability to cooperate and whether this is due to 
faulty understanding, incomplete knowledge, confusion or substitution of 
goals, etc In this connection, studies of verbal behavior are particularly 
useful because they can be carried out on a oompaiathrely large scale witfam 
nar row time limits and b^use they can give direct insights into associations 
and symbolism, that is. into the emotional and conceptual background of 
behavior. Studies of verbal behavior may be validated by comparisons with 
other types of behavior analyzed at the same level. 

Since no simgle event, but a aeries of interrelated events is involved In lint 
devdopment of the various food programs, studies of reaction must have 
a definite predictive value. Consequently, not opinions as such, but the under- 
lying attitudes must be the subject of study. Since the process of change 
is continuous, although now one aspect and now another may be highlighted, 
the method of study must be of a kind in which data can be assembled and 
analyzed rapidly and wfaidi allows a oontinttous comparison. Finally, since 
no six^le group but radier the total population is affected, the aim of tiie 
anal^rais slMuld be to obtain a dynamic synthesis. 

n 

None of the current methods of opinion analysis quite fitted the purpose 
which the Committee had in mind. For example, a statistical approach seemed 
unsuitable to quahtative studies where the emphasis was not to be on, "How 
mnchT" or, "How many?" but rather on, "In what direction? In what re- 
lationships? With what implications?" Because of staff limitations, it was 
necessary to depend largely on volunteer assistance in obtaining data from 
different areas of the country. This meant that the samples obtained might 
vary in size, but that a variety of skills could be called into action for obtain- 
ing data. A number of the collaborators avaiteble were highly skilled; the 
majority were students woridng under tihe direction of social science de- 
partments of collies and universities ; in addition, a number of other in- 
dividuala or whole groups could be asked to help from time to time.* A 

* Grateful adaxiwledgmeat is made to all those who gave so unsparingly of their 
time and energy in the collection of the data. We are especiaHy indebted to the student 
squads who worked under the able leadership of Dr. Norma Bird of American Uni- 
versitr, WaiUligton, D. C, Mrs. Florence Booth of Wayne University, Dr. G. Gordon 
Brown of Temple University, Professor Gustav Carlson of the University of Cincinnati, 
Dr. Paul Cressy of Wheaton College, Dr. John Gillen of Duke University, Dr. Elton F. 
Gotiirie of the Uai ve raity of Washington, Mrs. Jane Hanks, Dr. Weston La Barre of 
New Jersey College for Women, Mrs. Ethel McCormick, Miss Dorothy Johnson of the 
University of Michigan, Dr. Qyde Kluckhohn of Harvard University, Miss Helen 
Lockwood of VsMsr Collei*^ Dr. Edgar A. Scbtder of the State Unircrsity of JMUtum, 
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technique was therefore devised which did not require the use of a fixed 
population sample, which could make full u&e of the varied skills thfit were 
available, and wfakh, to some extent at least, fulfilled the icqmrements of the 
aims described above. 

Briefly, the method of obtaining data is as follows. After formulatin|f 
the problem, an open-cinlcd question* or. more rarely, a simple statement is 
worked out which contains certain key words or y>hrases related to the gen- 
eral problem. Wherever possible these key words are ones which have al- 
ready been used by reqxxidents in earlier stu<fie8 or which are tn current 
use to describe a program. Time limitations, unfortunately, seldom aDow 
pre-testing. The question, together with instructions for interviewing and for 
obtaining information ahont the respondents, is sent to the various inter- 
viewers who then po ahout getting answers from nieinhers of their respective 
communities. Occasionally they are asked to interview specific groups, i.e., 
grocers, persons waiting in tine to register for ration cards, but as a rule the 
sdection is not so limited, and investigators are asked to reach as varied 
a group as possible. From time to time students of different age groiqis 
and nf varied socio-economic hackf^roTinds, men or women in chibs, wometi 
in nutrition courses, and so on are asked to write brief statements in answer 
to the same question. When specially skilled assistance is available, data 
based on related questions and other types of material can be obtained. Such 
information is often of great value as a check for interview material. As far 
as it is possible, all interviews are recorded verbatim, since only in this way 
can an accurate picture of verbal behavior be obtained. Interviewers also 
are instrnotcfl to note the replies of those who, for one reason or another, 
refuse to answer the interview question, since such replies may give vahiahle 
indications of negative reactions. Since tlie time limit for obtaining the data is 
invariably short, the repties may be considered to represent the troids of atti- 
tudes prevalent in the sections of the country sampled at om period. 

In passti^ it should be said that one of the great advantages of using 

Dr. Afif I. Taimout, Ifiss Jane Leidisenritiff, Miss Mny Inmui and Ifitt Lu^ A 

Studley of the University of Minm-sota, Dr. ClKirlos Vaughn of the Uoiverritr of ArilOMI, 
and Mrs. Pauline Park WiUou of the University of Alabama. 
For tiidr oooperatton md tfie oontrilmtioa from ihar ttttdents and assistants, vre afe 

also greatly indebted to Dr. Theodora Abel of Letchworth Village, Thiells, N. Y, 
Miss Mary Anderson of Washington, D. C, Dr. Elsa Chapin of Brooklyn, N .Y., 
Dr. Ethel Cornel! of the University of the State of New York, Dr. Edwina Cowan of 
Wichita, Kansas, Dr. Mary Fisher. Dr. J. K. Kolsom and Dr. J. L. Stone of Vassar 
College, Dr. Bertha M. Luckey of Cleveland, Ohio, Dr. Jean MacFarlane and Dr. Ralph 
H. Gundlach of the University of California, Dr. Helen Peak of Randolph Macon 
Women's College, Dr. John (',. Pilky of Wetlcsley College, Dr. Hortcnse Powdemiaker 
of QiRciis College, and Dr. Sophie Rohison nf the New York School of Social Work 

Gratciul acknowledgment is also made to Mrs. Julia Katz, National Director of the 
Congress of Women's Au.xiliaries, C. I. O. and to the Women's Auxiliaries in Harvidlf 
Park City, Mtncie, and Rachel who so generonsly contributed their help in oht i iBing 
data. 

We are indfeliled also for their cootwration to Mrs. Grace Porter of Aircraft TinMt and 

to the many niciiibcrs of the Aircraft Women'v Clubs who contributed infolinatioilt 
* See Appendix A for the types of questions used during the past year. 
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student interviewers lies in the fact that the answers given them appear to be 
rather free of some of the biases and inhibitions exhibited in more "official" 
contMte. On one oocaskm wlie^ tome intervkwen inadvertently gave the 
impressum of asking <iuestion8 direcdy in behalf «of tbe Govenunent* fhe 

replies of the informants contained many phrases Vkt, "You have to be care- 
ful what you say to the novemment." The essays of school children, espe- 
cially those by chilthcii dt upper grade school and lower high school age, also 
have a particular advantage because of the ways in which they reflect cur- 
rent adult opinioo, in vocadbulary as wdl as in formulation. It should perhaps 
be added that sudi essays, as well as all other statements, are written without 
preparation or previous discussion of the subject at the time of writing. 

When the data have been assembled, the ]>reliminary analysis proceeds, 
community by community, or if it seems desirable, section by section within 
a conmiunity. For example, where the material from one cummuuity consists 
of essays by diildren of different ages, statements t»y members of a nutrition 
coarse, and a number of interviews, each group of replies will first be 
handled separately and then they will be integrated. To get a "feeling" 
of the community and to insure accuracy in the tabulation of vocabulary, 
it is important that all the material from one community be in the hands, or 
one might better say, in the mind of a single analyst. 

In a general way, each reply may be studied as a whole to jud^ whether, 
for instance, the informant is in fovor of, or critical of, or against whatever 
is under discussion. However, the real analysis centers about the breakdown 
of the reply into its component parts — into the responses. Each response 
is recorded separately. For instance, the following statement contains hve 
responses; tfie total itply is in favor of enforced government rationing: 
"I think enforced roHomng it the only way to do it because everybody needs 
some meat and with voluntary rationing there are always some who cheat. 
This way the army gets what it needs and zve can shore the rest equally." 
A simple chcck-oit system of recording is used ; every time a response occurs 
it is checked off on the list. But where a single response recurs in the same 
sense in a single reply, it is only recorded once. This requires a certain amount 
of patience and attention to detail since it is important to note and to follow, 
as far as possible, the precise vocabulary — noting where alternate words are 
used with similar connotations — -and, in addition, the relationship of one re- 
sponse to another within the whole statement. There is an obvious difference 
of pattern between two such statements as, . . . is getting short and so 
we diould ration it," and, '^e should ration .... to prevent a shortage." 
There is a more subtle but eqiialh- important diflFerence between two such 
statements as, "My boys are in the Nav>' and so T am willing to do with- 
out so much and, "We should accept rationing of .... so that 
the boys in the Navy will have all tliey need." It is also important to prepare 
sqarate rcqxmse lists for opposed types of answers, llius, to anticipate 
a little, we will have in the end Pattern A which contains responses b, 
c, e, etc, and Pattern B whicfa contains responses m, n, o, p, etc. There 
may be an overlapping of responses between two or more patterns ; indeed, 
there usually is. Consequently, it is important that the lists be built up sepa- 
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rately. The breakdown, however, is far less difficult than it would appear 
to be, because there are, in fact, patterns oj reaction which manifest them- 
selves in the use of certain types of expressions in similar sequences of 
rocufraicc 

The UM of a simple check-off system of recording does not predude a 

simultaneous breakdown into age or sex groups or any other for which data 
have been obtained, since this can be taken care of by sucli fl^vices as the 
use of special marks, different colored pencils, etc. The tv]x; of attitude 
data does not, however, lend itself very well to mechanical tabulation. • 

When the preliminary analyses have been completed, tfie response lists 
from the various communities must be coQated and drawn up into a total 
list. It is at this stage that differences in vocabulary or in emphasis in the 
various areas sampled should be noted, if they are significant. (This will 
already have been noted in some cases for sections of a single community.) 
Here again, in order that the range of attitudes and tlie relationships of the 
various dements to one another may be preserved, tfie tabulations must be 
worked out by a single analyst, preferably one who is entirely familiar with 
the replies as a whole, at least by having read through all of thcni. The 
material is now ready for the final ste{» of sjmthesis, diagrammatic repre- 
sentation, and interpretation. 

In the course of the breakdown of total replies into responses it will have 
been observed ^t the number of responses in the individual replies varies 
rather widely. That is to say, tiie key words ih the question have evoked a 
varied number of associations in the different respondents. It is not to be 
expected that any one answer will contain every response in a pattern, but 
rather tliat tlie pattern or patterns will emerge from a larger number of 
cases. Schematically presented this means tint in Pahtm A: 

Reply I will contain responses a, b, c, d 
" 3 " " h, d, e, f 

" 3 " " b, c 

" 4 " " " b, d, tg, h, k 

" 5 " " *• d, e,f, /I, and so on. 

In Paitem B: 

Reply I will contain responses o, r 

" 2 " " " n, p, d{A) 

" 3 " " " P> d{A) 

** 4 •* ** " M, 0, r, d{A) and so on. 

Thus, it is clear that Pattern A is a, b, c, d, e, f, g, h. k. Or, since the 
emphasis on all pomts is not the same, Pattern A, correctly presented, is : 

a. 3b. jc. 4d, 2e, j/, g, 2h, k 

In the same way. Pattern B is : 

2m, sn, 20, ip, 2r, 3d{A) 

One response, d, appears in both patterns. The possible stgnificance of this 
will be discussed bekm. 
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Actually, of course, the total range of responses will be much greater than 
the purely schematic arranp^emcnt a-k in Pattern A, and the differences of 
emphasis will be much larger and more obvious ; for example, there might be 
5oh and jo/ but stOl only one a reapoiue. In ftlation to h and f, therefore, 0 
would be an aberrant responae and wmild be knocked out at this point, as far 
as the composite statement is concerned (but see below). Reducini^ the re- 
sponses in this way until tlie core of greatest emphasis is reached the composite 
statement is arrived at. (The importance of a response made ID times will 
necessarily depend on whether 100 or 1000 total repEes are involved and a 
dedaion about what should be induded nmst primarily be decided on this 
basis.) This might be presented schematically for Patt§m A: 

(5)*, {4)d. i3)h 

In building the composite st at e m ent, the amusement of tiie responses is de> 
termined by their rdationahips to one anodier in the original replies. 

From this composite statement a diagram can be built up, the primary pur- 
pf)se of which is to show graphically the interrelationship of the responses 
and the variations in stress. The schematic arrangement of the elements in 
the diagram is determined by their relationship in the composite statement. 
The proportions of the various parts of the diagram in rdation to one anotfier 
are fixed by the number of times a response has been made. The accompanying 
statement and diagram taken from Beliefs about the Purpose of the Nutrition 
Program in Pouyhkeepsie, N. Y. Area are given in illustration.* 

The graphic representation of the results need not follow any rigid 
formula. Indeed, it cannot Before buildii^ a diagram it is necessary to go 
bade to tiie problem as it was formulated previous to tiie collection of date, 
in order that the results may be finally organized and interpreted. It will be 
recalled that the response material almost invariably falls into two or more 
patterns; two or more composite stateiiKnts will then appear. All of these 
are, of course, interrelated. How tiie statements will be presented graphically 
dqiends to some extent on the original problem. That is to say, while thie 
rdationshipa of the dements within a pattern or the relationships bet we en 
several patterns are controlled only by the material itself, there may be sev- 
eral ways in which these relationships can be expressed. It is here that prob- 
lems of interpretation iirst arise. A few examples will serve to clarify this 
statement. 

1. A similar responae may appear in two opposed patterns (as d and d{A) 
in Patterns A and B above) — ^for example, the statement, "Rationing is good 

because it zvakcs people up to the war," as opposed to, "I don't like rationing. 
It is only done to wake people up to the war." Here we have an overlapping 
of responses which should be highlighted in the presentation since, however 
logical within the ocmtext of each pattern, the argument is one which has al- 
roidy roused opposite reactions and therefore should be avoided as an appeal. 
This must be made clear to tiiose who will make use of the results. 

2. An integral part of a program, which it is necessary for peo])!e to un- 
derstand if they are to cooperate fully in carrying out the iM-ogram, may be 

* See AppHidlx B of tUt report. 
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mentioned by no more than tliree or four out of 500 respondents. Ordinarily, 
this response would be knocked out in making the synthesis (see a in Pat- 
ttm A above). In this case, however, it is inqxutant, because of the prob- 
lems involved, to see where it fits into the pattern and at the same time to 
show how it compares to other responses in importance. It should therefore 
be included in the graphic presentation. 

3. The basic points of view expressed in two ^jattems may be so different 
that there is a special iralue in showing diose points of contact that do exitt 
and, tnorc particularly, the areas of differentiation. This calls for a special 
form of presentation. Or, 

4. The basic points of view about alternative programs, i.e., voluntary vs. 
enforced rationing, may be so similar that, once again, there may be a special 
value in overiaying, so to speak, the two patterns to ^ow die basic dmilafities, 
especially the bdief s or values, that underlie both. 

Each of these ilhistratinns inv(4ve8 a special problem of presentation. Others 
might be added, but it is already apparent that in every case cited, the ques- 
tions involved in the original problem as well as the results themselves affect 
tlie form of the diagram. Consequently, while the diagram is designed pri- 
marily to help tfiose Who are not familiar with the raw material to understand 
die results of the investigation, and while nothing can be shown in the dia- 
gram which is not inherent in the data, nevertheless its preparation involves 
a certain amount of preliminary interpretation. It is for this reason that the 
analyst must be entirely familiar with the data. 

m 

The larger problems of interpretation take one back to the original premise 
that language and action in a specific situation are linked forms of behaviar. 
Both are moulded by tiie system of valties, die beliefs, currently accqited. To 
discover what these bcHefs are and where they are modified or even discarded 
over a period of time are major problems of interpretation, since a knowledge 
of values is essential to eihcient long-term plaiminp:. .Studies of verbal be- 
havior are useful because, in expressing their opinions alx)Ut a specific event, 
people most suodncdy refer to die underlying premises on which opmion and 
action are based. Such studies also bring to Ug^t emotional conflicts whidi 
may lead to apparent contradictions between expressed ideas and actions. 

For example, a respondent says, "1 tliink rationint,' is a good idea because 
everyone gets his fair share ; but there are alway.s some people who cheat," 
One might expect the respondent to accept rationing with a good spirit on the 
bans of his answer ; however, he has also expressed a fear wfaidi 'conflicts 
with his notion of equality. As long as this fear remains active, one may ex- 
pect him to take measures to protect himself — to get what he considers to be 
his "fair share." i lie apparent contradiction between premise and (observed) 
behavior is dissolved by an understanding of the fear. Why the fear arises 
at tfns point and why it is turned against some member of the community 
("rich" people, defense workers, and grocers were among those commonly 
accused in the early stages of rationing) are further problems of interpreta- 
tion which a study of the total elements in the response patterns may resohre 
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to some extent A raponse of the kiiid deacribed is iim io t t ai i t oiily for the 
indtvidnal if it is made by one person alone. "Where such a response repre- 
sents Ac attitude of many persons in many coniinunities, it has great signifi- 
cance. Composite statements and diagrams bring to light the existence of such 

premises and contradictions on a large scale. 

The study of several related sets of statements and diagrams shows how 
beliefs are affected by events ; how older beliefs are called upon to make a new 
sitnatkm understandable; how sudi beliefs are modified and where new 

beliefs replace them. The studies we have made have st^cgested, for instance, 
the existence of a stron^^ belief in competitive democracy. In addition to the 
argument that rationing is good becatise it gives everyone a fair share or 
because it prevents some people from getting more tlian their share, an oc- 
casional aigument against rigid rationing hu been, "Why should the army 
get more than we do?" More recent studies have suggested a modification of 
this belief in terms of need. Speaking of a growing shortage and of the 
method of distributing the food in question, some respondents have said, 
"Give it to those who need it most." Thus it is clear that a greater flexibility 
iias been attained which can be made use of in the development of future 
programs. There also have been indicatioiis of an increased awareness of the 
need to indtide the allies in the sharing process. However, faced by an 
actual rationiqg program, tfie awareness tends to drop off for a time. This 
belief appears not to be very stroncf and consequently needs to be bolstered 
up by factual appeals, especially when personal deprivations must be faced. 
Other examples could be given. 

As the war progresses, new situations of many kinds will arise and changes 
of vital concern to the people of the United States will contmue to ti^ 
place, probably on an ever increasing scale. It is to the interest of all that 
the course of action taken in each case be decided upon in a democratic man- 
ner so that the Government and the ordinary citizen may cooperate on a basis 
of mutual understanding. The use of the technique of analysis of verbal 
behavior described here is one means ot providing a basis for the clarifica- 
tion of public attitudes. 

• 

AppisMmx A 
Questions Used m Surveys 

Why is the Government laying so much stress on nutrition? 

What do you think about this business of registration? 

To win the war it is important to include housing, transportation and food 
in the Government's war program. What do you think about this statement? 

What do you think can be done about the meat shortage ? 

Which foods do you think are most important for us to have to keep up 

our morale ? Why ? 

Which foods do you tlunk are most important for us to have to keep up our 
spirits? Why? 
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What is your most important food problem today besides tiie cost ol iood? 
What do yoii think can l)e done about it? 

What do you think is the most important civihan food problem today besides 
the cost of food? 

What do you think about rationing? 

What kind of cheese do you like to eat? I understand there is going to be 
very little cheese available tor civilian use next year, Wliat do you think 
ought to be dooe about the anttU amoUDt diit b available fhm? Why? Why 
do you tiunk cheese is important anyway? 
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SUMMARY OF METHODS OF A FIELD WORK CLASS 
COOPERATIXG WITH THE COMMITTEE ON FOOD 
HABITS OF THE NATIONAL RESEARCH COUNCIL 

HORTENSK POWDERMAKEK 

Department of Anthropology and Sociology, Queens College 

The work of a small group of seniors takinj^ a course on "Methods of 
Field Work" in the department of Anthropology and Sociology at Queois 
Cdlcge has been int^rated in an interesting manner with the program of 
the Committee oo Food Habits of the National Research Omndl. In the first 
semester of the Ftdd Work Course, the various techniques and proUems of 
field work are presented and training is given the students in chon^inor a 
problem, testing hypotheses, making sclicdules, sampling, techniques ot inter- 
viewing, the writing up of interviews, and other related problems. The first 
practiee is nsualljr in making a small study on the campus, using students 
and staff as reqxindents. In tfie second semester the dass does a field study 
in the larger community of Queens of which the students are residents. The 
course represents an attempt to correlate theory and practice in tmdergraduate 
work. It is of interest that seniors can do interesting and usable research 
while they are getting tlieir training. 

When the Committee on Food Habits of the National Reseaich Council 
asked us to do a study oo changes and problems of food habits caused by the 
war, it was easy to direct the work to this field. We had the advantage of 
having done a study the year before ( 1940-41 ) in a housing project of Queens 
where contacts had been made and a considerable amount of sociolf>gical data 
obtained, and it was decided to make the food study there. The project con- 
tained 3,000 families of a uniformly low income group, but of different 
ethnic and religious backgrounds. First, a number of preliminary planning 
conirrrncrs were held, attended by ilif instructor of nutrition classes at the 
Community Center of tlie Houses and representatives of the Community 
Center, the Council of Social Welfare, tlie Health Department of the Borough 
of Queens, the New York Housing Authority, the Committee on Food Habits, 
and Queens College. The Health Department formally sponsored the study 
and the w ork was done under their auspices. They were particularly inter- 
ested in all our data related to nutrition problems. The services of the com- 
munity were further enlisted through a Girl Scout troop which distributed 
food pamphlets for us. 

In addition to the community cooperation and interest, the morale and 
interest of the students in the fidd work dass were heightened because they 
were working on a problem rdated to the war and Ijecause they knew their 
research was being used Indirectly, and in addition to the research train- 
ing, the work was thus of some value in giving a group of students still on 
the campus some orientation and a role of hdpfulness in the war effort. 

ConsiderRble time was spent in the claasroom on the formulation of the 

9S 
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probkm and hy po d wacs. We had three control groups based on interest and 
exposure to nutrition data. Group One consisted of people attending nutri- 
tion classes; Group Two received a government pamphlet related to foo<l and 
the war every two weeks; Group Three had no organized contact with food 
propaganda beyond what they got of their own accord through newspapers 
and radio. The first schedtde was planned to determine the attitudes toward 
the rdationship of food to winning the war, whether the people knew there 
was a relationship, and if so, what it was ; their attitudes toward hoarding ; 
and what, if any, changes tliey expected to make in their foo<l habits. The 
second schedule was planned to find what actual clianges in food habits were 
occttRiiig. The behavior studied centered around the planning o£ meals, the 
preparatioa of food, use of while, dark, and enriched bread, and the use of 
irradiated and canned milk. The third schedule consisted of two parts, first, 
to determine the reaction and attitudes to the sugar rationing which had just 
taken place, and second, to recheck on tlie question in the first schedule 
conceniing the general relationship of food and winning the war and the 
changes people expected to make. In all three schedules we were able to 
correlate our data with the nutritional knowledge and interest of the respon- 
dents. Each member of the sample was visited three times ( and occasionally 
oftener) and we were thus able to get changes in a \ erv dynamic situation 
as they were happening. The data from the interviews was discussed in class 
as it came in and new points of view and hypotheses were added to old ones. 
The problems of interviewing were also discussed in class as they occurred 
and likewise in conferences with individual students. 

In addition to the study just indicated we were able also to meet several sud- 
den requests from the Committee on Foorl Habits. One was for data on atti- 
tudes to soy products. A brief study was done (not in the housing project) on 
the degree to whidi people had used soy products, their association widi them, 
and their willingness to use them. In this study we had a sample of 418 
people taken at nmdom. Another was to do a quick study on prfr-toting two 
dtflterent phrasings of the question. "Which foofls do you think are important 
for us to have (to keep up morale) (to kee|) <mr spirits up) ?'* 

The study now in process (1943 .Spring term) is a continuation of tlie 
study of attitudes toward rationing, this time, of course, toward a much 
more extensive rationing system. In addition, we attempt also to get at 
attitudes to sending food abroad to our allies and to occupied countries, and 
to obtain further data on reactions to and attitudes toward the nutrition 
classes held at the housing project. In this study we correlate attitudes to 
rationing and sending food abroad with the degree of participation in war 
eflFort, witii ethnic badq^round, and with age group. 

Thus, during two years, two fidd woric dasses composed of senior under> 
graduate students have been able to make a stnd\' of attitudes and behavior 
related to food and the war in a rapidly changing situation and to catch some 
of the resulting changes in attitude as tliey were occurring. The plan of con- 
sistent interviewing over a period of time in the same setting (the housing 
project in this case) allows us to catch a dynamk war situation and to study 
attitudes in the process of change. 
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FOOD HABITS OF SELECTED SUBCULTURES IN THE 

UNITED STATES 



Natalie F. Joffe 
Technical Assistant, Committee on Food Habits 

One aspect of the work of the Committee on Food Habits has been to issue 
a series of memoranda deaHng with the food habits of several subcultural 
groups in the United States. These memoranda have been designed to give 
iiuiglit to and supply background material for aiding ntitritioaists, aodal 
service and community woricers, who are concerned with food problems among 
their groups. The memoranda not only deal with the actual diet of the groups 
involved, but also present the social matrix in which food habits occur. There- 
fore they include living and working conditions, the family scene, the levels 
of education encountered, characteristic types oi social oiganisatioa, and the 
ways and means by whidi the diet miglit be improved. 

Since tiie funds at the disposal of the Committee did not permit the recruit- 
ing of an extensive field staff, several methods have been devised which per- 
mit short cuts in the compilation of material, thus providing a substitute for 
door-to-door interviews. Of the five memoranda which have already been 
prepared, four fioUow what seems to be tlie most efficient tedmique in 
the prosecutioa of socli reseafdu This metiiod involves the use of a volunteer 
collaborator d appropriate bad^ground who has had some training in the 
sodal sciences and who serves as both co-author and informant. Further- 
more, such a collalxjrator has wide contacts anujiitj the group from which she 
comes, whereby she may obtain material on the questions that she cannot 
answer hersdf . This type of collaboration proves most fruitful, as discussions 
of die subject bring up points which only one woricer studying the field might 
have overlooked. 

Of course, these discussions have been supplemented by a thorough perusal 
of the printed literature available on the subject. Not only are works on 
food and appraisals of the diet consulted, but a wide variety of other publi- 
cations are abstracted as welL These include orthodox sociological treatments 
of the groups studied, fictional material, drardi and fraternal annuals, magft- 
zines, and newspapers. 

The third principal source of material comes from interviews with si)ccial- 
ists familiar with the field. Out of their experience it is possible to obtain 
infmrmatimi very quickly. Some of the most valuaUe material has been ob- 
tained from physicians, social workers, school teachers, and newspaper edi- 
tors. All of them have had wide contacts with the group that they serve, and 
are acutely sensitive to the critical points of both the food and social practices 
of the communities in which they work. When dealing with foreign language 
groups, consultation of tliese "experts" eliminates the problem of an inter- 
preter essential to detailed interviewing. Furthennore, it is easier for a 
profes^onal investigator to state his objective immediately and tiius not fpead 
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time in building up the type of rapport needed to deal with lay people. It 
also does away with the necessity of translating questions into a lay vocabulary. 

The general pattern of each of the memoranda has been built along the 
following lines: i) the historical and cultural background of the group; 
2) tnditioiia] mediods of securing food; 3) habits of liandling food, atti- 
tudes toward food, cooking, and service; 4) an appraisal 'of the customary 
diet; 5) how the diet may be altered and what means can be utilized to 
further this improvement. In one or two cases appendices have been added 
which give concrete illustrations of some specific attitudes toward food : prov- 
erbs, attitudes held about enriched bread, food stereotypes of the group. 
However, it is not possible to obtain the same tfpt of infovmatioa froni eadi 
group studied because of the divergent beliefo and behaviors. For example, 
while the Italians. Poles, and Hungarians are amazingly verl>al about their 
food habits and have elaborate series of proverbs and sayings on the subject, 
the Czechs and Norwegians appear to be totally devoid of food fantasy. 

Italians 

The hrst memorandum to appear under the auspices of the Coimnittee 
was "Some Italian Food Patterns and their Relationship to Wartime Prob- 
lems of Food and Nutrition,** issued in August 1942. This paper represented 
the jdnt efforts of Miss Genoeffa Nizzardini and the writer. Miss Nizzardini 

is a social worker who has had extensive experience in community work where 
many were from the Italian background gruup. This work and her own life 
enabled her to give niucii excellent infurniation which was used in the study. 

The tenacity with which die Italian clings to his tiaditioaal diet has become 
a byword among nutrition wofkers. Simihirly he dings to many of the aodal 
patterns of the mother countn,'. 

Although there arc many regional differences in language and culture in 
Italy which are duplicated here, it appears tliat it is common to most of the 
Italians to maintain some of the customary aq)ects of their diet despite un- 
favorable economic odds. Even if imported cheese and olive oil were eacpen> 
sxve iSofy would be bought, and if not available would be foregone. When 
there was no oil, they would cease to eat the raw vegetables so important 
to maintain dietary balance. With the outbreak of tiie war, they have had to 
find substitutes, Italian-type cheese and mixtures of oil. In this country 
they have talcen to the use of white bread and have added sugar to tiieir diet, 
both of which have thrown it out of balance. 

The investigation of the social life of Italians reveals how these distortions 
might be combated. It would not suffice to prepare a nutrition text in Italian, 
because those Italians who do read, also read English. Many who have 
learned how to read are out of the habit and the radio might be a better means 
of reaching them. Any visual education program should stress two fiutors, 
that of color and that of the specific properties with which food is imbued. 
"Bread makes blood" is a well-known Italian savip.i^ and could ven,' well be 
used to promcnc the enriched bread campaign, tor the iron has been restored. 
The color factor is part of the aesthetic approach that Italians have toward 
food. 
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Italian family organization also may be important The strict chaperonage 
of wouKu 18 cflfmnon and my mtevf ere with attiriKliincff st ft nutrition oourac 
Further nKwe, tlie ftpptoval and accept an ce bf the &ther of a piacdoe might 
be necessary before die women would take it up. Many Italnui men work in 

the food industries and know much about food, so that a prof^ram directed 
toward nutrition education in this group should be double-barrelled, aimed at 
both men and women. 

Anxiety about food may become manifest in two ways. Although an Italian 
woman ^ops every day, she likes to have large quantities of staples on hand, 
which represent her margin of security. She may become anxious about the 
health of her children if they do not get what the doctor has ordered (a recent 
cultural development). There is great fear of tuberculosis among Italians, 
and a fat child is insurance against this ill. 

There is a definite cyde of foods to be served throughout the wedc, and 
the diet Kfl^anftff over a week's time ; fish on Fridays, "pasta" on Thursdays 
and Saturdays, meat on Sundays. Bread, meat and vegetables are bought each 
day from neighborhood stores aufl pushcarts, where the woman eyes each 
purchase and bargains. Their neighborhoods — most of them live in cities in 
the East— are large enough to support their own Italian stores where th^ 
can buy what tfiey want While other nationalities also support theur own 
neighborhood institutions in dties and large towns, the popubttioo is distributed 
a little di£Eereatly. 

The Central Europeans 

The Poles, Slovaks and Hungarians are found in large cities in the East 
and Middle West and in tlic smaller manutacturing and mining centers. The 
Czechs parallel tliis distribution, but extend further west and into the rural 
areas. The second memorandum publi^ed by die Committee on Food Ibbits 
is in three sections, and is entitled "Some Central European Food Patterns 
and Their Relationship to W'artimc Problems of Food and Nutrition." Fol- 
lowing the model set up for the Italian study, two of the sections are collabora- 
tive efforts. The first of these deals with the Poles and represents the joint en- 
deavors of Miss Sula Benet, trained in anthropology at the University of 
Warsaw and Columbia University, and the writer. Miss Benet has done ex- 
tensive field work among village communities in southern Poland and has 
worked on Polish newtptpen in this country. 

Poles 

Although a varied food j)icture obtained in I'oland, it was sufiicicnti)' homo- 
geneous to set the keynote for a characteristic group of food habits prevalent 
among Poles in America. The basis for this was peasant life, centering on 
the self -sufficient iaxm. Grains (rye, wheat, buckwheat, and barley), potatoes, 
cabbages, legumes, and some green vegetables came from the patch of ground 
each family tilled. This was supplemented by milk, cheese, and sour cream 
from the family cow, a few eggs and fowl, some home-killed pork, or a little 
beef. Fruits, berries, wild mushrooms, dried for winter use, and fish, fresh 
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from the lakes and riven or salted from the Baltic, made op the bakmoe. 
Salt, sugar, tea, and coffee, mostly used ^)aringly, wefe all ^aft came from 
the outside. The prevailing Catholic religion and the eastern pattern of hos|n« 
tality provided a pattern for the festivals and celebrations. The authority of 
the father was great, but each member of the family liad his ordained task in 
its work. 

The Poles came to America during a period of great indostrial expansion 
and found a teady maricet for tiieir labor in the mines and heavy industries. 
Although many of them wanted to settle on the land, either here or abroad, 
the lure of high wages was irresistible. Once in this cntintry, like the Italians, 
they fell prey to the enchantments of white sugar and flour, and for much the 
same reason. Unlike the Italians, however, their family life was fraught with 
strains and tensions. Children left home, set out on their own, and became 
Americanized as rapidly as possible. With this Amerkanization came the 
abandonment of the rich vegetable soups, the bean soups, and the sour cream 
and cottage cheese dishes which made Polish diet so good. Many of the Polish 
girls are factory hands and as such presumably have enough command of 
Enf^isfa to enaUe them to read about nutrition. However, wbot they do read 
mo^ are movie magazines and newspapers. To approach these girls, ap- 
' peals should be made in terms of good looks and charm, because these are 
the most potent factors in the life of a young Polish woman. The more con- 
ser\'ative married woman can be approached through the newspaper, because 
it she does not read this herself, her husband reads it aloud to her at lught 
after work. There are many young men in the Polish background group who 
eat in restaurants and at work. They too need to be educatttl in proper eatiug 
and can be taught by posters at their place of work or at union meetings. 
Finally, the Poles are very well organized into nationality societies and all" 
of them enjoy going to lectures, so that lectures on nutrition sponsored by 
these groups may be assured of a large attendance. Poles on farms can be 
reached tfifough the fsdlities of state and federal agricultural aids. 

HUNOAUANS 

In background and in present living conditions, the Hungarians closely 
parallel the Poles. However, in Hungary, with the milder climate and tfie 
more fertile land, the diet of Hungarians was more varied and different in 
character. Where the Poles drank beer, the Hungarians drank wine, and 
their bread had more Vvheat flonr. Man^• of the Hungarians ate a good deal 
of beef — and duck, goose, and chicken ai>peared on the table more often. 
Their folklore and proverbs were rich in statements expressing their attitude, 
one of great love of eating, toward food. Periiaps the most characteristk say- 
ing is '^e may be poor but we live well." Once in this country, their four 
or five meals a day have been whitded down to three to fit in with the factory 
whistle. Like the Poles, they now prefer store-bought sweet buns for break- 
fast to the bread and smoked fat or cheese that, before they came to the United 
States, normally began their day, and which was followed with bread and 
cheese, or sausage or fruit, and coffee in the middle of the morning. The 
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heavy noonday meal of stew or roasts has given way to a sandwich lunch eaten 
hudly on tiie picmiiet or m a neatty leitaitraiit, wUle their wonted supper 
of viQgelables, eggs, eaiisiige, and cheese has been dis p laced by a heavy cooked 
mesl m which the raw vegellAles no longer predominate. This regime allows 

no time off for a mid-afternoon snack. Like the Poles, the Hnngarians are 
great joiners. They are in industries which are well unionized, and the sug- 
gestions for nutrition education among the Poles hold almost as well for 
the Htmgarian groups. Not as mai^ <rf their young women are in factories, 
and diann seems to have a less important appeal in this group, but they can 
be apptoacbed, as are young American girts, in tcfms <2 looks and hiealth. 

Czechs 
■ ♦ 

In sharp contrast to these two groups are the Czechs. The Czech section 
of the memorandum has been prepared by Svatava Pirkova-Jakobson, and 
the writer. Dr. Jakobson lias a degree in sociology from the University of 
Prague and did work in many village communities, where she collected folk- 
songs. Her contacts with the Czedis in this oountiy are many. 

The Czechs are an exceedingly realistic people, largely Protestant, and 
they have a longer history of settlement in the United States than any of the 
other groups. Independent, progressive, and boasting one of the highest rates 
of literacy in the world, they came to America in large numbers in the middle 
nineteenUi century. Some of them settled in the cities, while a large number * 
went west and became farmers. Their traditional diet was rye braid, pork, 
goose (on holidays), sauerkraut, beans, pastry, and beer. On a Son^ a 
table in America will have the same dishes. In this country they are great 
coffee drinkers, and the coffee-pot stands on the stove the whole day long. 

While Czech cooking is long and time-consuming, the Czech woman, even 
from the most conservative family, stays by her stove only because she wants 
to. If she cares to go out to work or to a meeting or to tbe libnuy or to iimt, 
she is free to do so. She is accorded as much freedom as she cares to take. 
Yet she cooks as did her mother before her and even her grandmother. 
In some districts in Nebraska, non-Czech women marrying Czechs will learn 
a whole new method of cooking, because the desire for Czech food is so strong. 
The family life is very warm, all members feeling that they have a staloi in the 
home. On Sundays there is a great deal of visiting and hnge quantities of 
food and beer are consumed. To refuse a second and a third hdping of food 
is thoroughly impolite. The Czechs are the greatest joiners perhaps of any 
group in this country. They are members not only of their own groups, but 
of such completely American institutions as the Grange and the Red Cross. 
They are great readers; books, magazines and newspapers, in English and 
in C«yh, find their way into all homes. Czedis can be approached for nntri- 
ttott educatian via all the channels used to appfoach Americans. 

The Moravians, who come from that part of the country immediatdy to 
t)>e cast of the Czechs, are rather like them, but the Slovaks, whose country 
is still further eastward, represent a group whose dietary patterns are inter- 
mediate between Czechs and Hungarians. Their lands are more fertile than 
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tiioie irf tiie Ciedu, and the dmnte milder. They are more stron^y Catholic 
in their religious affiliations. In Slovakia Ibty ate a s^eat many more green 
vegetables than did the Czechs, and used more milk products. They are less 
literate than the Czechs* and tliey work in those same industries as do Poles 
and Hungarians. 

All of these Central European peoples make wide use of whole grain foods 
such as bread or porridge ; prepare liver, tongue, and other variety meats 

in many ways; are fond of sausage and, to a lesser extent, cheese. Dried 
mushrooms are well liked in soups. Many of these practices are still kq>t up 
in this country, but the diet has undergone some displacements. 

The American Negroes 

The last of the major studies on food habits of minority groups is still 
in preparation. This treats witli food patterns of American N^oes. For 
this study the coQaborttioo ol Mrs. Tomannie Thompson Walker, A.B., a 
student at the New Yoik Sdiool of Social Work, was secured. Mrs. Walker 
majored in sociology at Queens College and, while still an undeigiaduate^ 
worked on the Alpha Kappa Alpha nutrition project in Mississippi. 

The fundamental premise of this study has been that there arc no American 
Negro food habits. The rural Negro in the South eats substantially the same 
food as does hb White neighbor of simttor economic dicumstanoe, white the 
N^o school teacher or physician reared in the North cats the same food 
which his White counterpart serves. At a bridge party or company dinner, 
similarly circumstanced Whites and Negroes will have the same party menu. 
Regional factors and economic conditions set the tone for food habits. In the 
rural South the well known traditional diet is meat, meal, and molasses, 
supplemented by greens and fish. In and aroand New Orleans* gumbo and 
shell-fish are local dishes, so here too the N^gro cots them. In Viiginia every- 
body drinks buttermilk, and he proves no exception. Slaven,' has left little 
impact on the diet of the Negro, but it did leave a tradition of women who 
worked. Among lower and lower middle class N^roes, especially in the 
cities, there am many women who go out to woik, a factor wUdi is bomid to 
affect food habits. In tiiese dties of the Sooth the woman domestic woiloer 
does not eat at her place of employment, but tradition permits her to take 
leftovers home for her family. Since she has time off in the middle of the 
day, she may tend a garden patch which supplies her with greens. Southerners 
on farms shop once a week on Saturday, while in the cities they buy their 
food more often. In the large cities of tiie North, it is the usoai pndioe to 
buy food every day. For k woman domestic worlcer in the North, it is usual 
to eat on the job and no allowance is made for leftovers to be reckoned as 
part of her wages. These circumstances of work have caused some individual 
local {)ractices to arise, thouj^h they are by no means dissimilar to those which 
most people in this countr>' adopt when faced with like situations. If a woman 
cannot get to the stores before or after work, she has to send someone els^ 
her husband or her older children. If she cannot get supper for tiie dnUrai, 
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then someone else must. It she has to be away from the house all day, the 
small children must be cared for and provision made for their meals. All of 
these are pcoUems whidi are now fa/^og many Amakans for fhe first tune, 
but to the working Negro mother they are an old stoiy. To alter her food 
habits, the techniques used to approach White persons ol like education, class 
level, and region should be used. 

Many stereotypes about Negroes are held by White people and vice versa. 
One of die^niost typical Is tiiat all Negroes are bom good cooks and that all 
of lliese good oooks never use a redpe or measure food. Actually, very few 
older cooks of any group ever learned to cook by recipe. Cooldog was learned 
by observation and practice and redpe cooking is a phenomenon of rather 
recent age. Negroes too feel that they are better cooks than are White persons; 
and that White persons cook by recipe and not by "feel" or experience. 
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TESTS OF ACCEPTABILITY OF EMERGENCY RATIONS 



Namub F. Jom 
TcduBcsl Ainttuil^ OwniwitteB on Food HiUts 

The treatment of food habits as but part of the total cultural complex has 
had f urttier omcrete applicBtkm in some of the preparations now beii^ made 
for feeding Ubertted countries. Since its inception, the Committee on Food 
Habits has been compib'ng material on the crucial points of the food habits 
of some nationalities. It was felt that while certain foods were not essential 
for the maintenance of life, they had dehnite morale value and made the 
aooeptance of strange foods less tnuunatic. As Hie factor of familiarity is 
important in cuduoaing the hnpact of new f ood8« fomiliar seasonings and 
traditional methods of cooking go far to absorb sudi shocJt. A new food can 
be cooked in an old way and thus adopted with a minimum of friction. Ad- 
justments in color and texture which may be made in manufacture or prepara- 
tion go far in increasing acceptance. 

A new aspect has been ad^ed by setting up tests of wioos concentrated 
foods which may be used in feedfaig liberated countries. Tests have been 
completed with two nationality groups — Greek atid Norwegian — and the 
reactions and suggestions carefully noted and organized for the use of relief 
agencies. For these tests, again the advice and aid of a trained person of 
suitable nationality background was invoked. 

Preltmittafy background material on the total picture was secured prior 
to the actual tests. Such factors as traditional diet, distinctions in food made 
by age, sex, and social condition, cooking and storage equipment and tech- 
niques, meal patterns, types of fuel availahle and used, resources for maSS 
or individual feeding threw light on the problems which might arise. 

In planning for emergency feeding, constderation of supply and nutritioo 
determines the original pton* Then acceptability tests make possible i) 
minor alterations such as changes in color or texture and 2) the preparatioo 
of instructions in the foreign languages which will permit the Standard ration 
to be adjusted to the traditional food habits of that area. 

* Sec minutes of t!ie Liaison Session of the Committee on Food HaUtt Ott Tcctfaf 
Liberated Countries and Nutrition Education," January ^3, 
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A SUMMARY OF A STUDY OF SOME PERSONALITY FACTORS 
IN BLOCK LEADERS L\ LOW INCOME GROUPS* 

This study was made in Detroit, with the assistance of graduate students 
in the School of Public Affairs and Social Work at Wayne University, and 
the cooperation of the Detroit Victory Aid Council. The material was 
aaafyzed hy Mn. Era Shippee of the Committee on Food Habits. 

The study was undertaken for the Committee on Food Habits to discover 
some of the personality factors which influence the success of the block 
leader, on whom the success of the nutrition program depends, and to evalu- 
ate some of the problems which confront her. Sixty -one block leaders were 
interviewed and classified, on tlie basis of the methods they used, into: i) the 
"good" group, who distribnted and explained tfie materials, enjoyed tiw in- 
terpersonal rflationahips of their work, and secured the maximum coopera- 
tion of their -nei^borB; 2) the "medium" group, who only distributed the 
material, and were discouraged by the obstacles, using them as excuses for 
not doing more; 3) the "poor" group, who had no personal contacts with 
their neighbors in their work but left the leaflets on door-steps or in mail- 
boxes, or hired children to distribute them in this manner; 4) the "O" 
group, who had not participated in any campaign. It is especially significant 
that the difficulties are practically the same for each group, whereas attitudes 
vary from optimism and acceptance of the challenge, to complete discourage- 
ment and immediate seizure upon any difficulty as excuse for doing nothing 
further. 

More of those in the "good" group than in any other volunteered for the 
work, had attended training meetings, were active in other organizations, en- 
jogred peraooal contacts with their neighbors, and had pleasant relationahips 
with them. A positive relationship between self -confidone and an outgoing 

attitude was observed. 

On the basis of these findings, the need for an effective administrative 
organization was stressed. It was recommended: i) that duplication in as- 
signment be avoided because oi both its obvious inefficiency and its dis- 
couraging effect on the woricers; 2) that publicity be given Uock leaders 
to insure their &vorabIe reception; and 3) tiiat not too mudi material be given 
tiie worker at one time. 

If possible, only those who volunteer for the work should be used; the 
program and the activities should be carefully explained beforehand; the age 
of the volunteer's children, attitude toward work and people, motives for be- 
coming a block leader, and personality traits should be considered; and an 
attempt made to use obSj women who fit into their neighborlux>ds from the 

* See "Publications of the Committee on Food Habits" on page 173 of this report 
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poiiit of view of sodal class and background. In the training, the need for 
penonal contacts should be made dear, and expected diflicuUies and ob- 
stacles with recommendations for treatment should be discussed. The blodc 

leaders should know what their function is, understand its interpenonal char- 
acter, and share experiences in the training group. Each campaign should be 
planned in advance to fit the particular needs of the community and here 
block leaders should be encouraged to contribute suggestions. 



Copyrighted material 



PART III 

^^^^^^^^^ 

RELATED RESEARCH 



OUTLINE OF STUDIES ON FOOD HABITS IN RURAL 

SOUTHEAST 

Mabgabkt T. Cussuot and Maby L. ok Givs 

Gbnbkal Chaxactbbizatzon 

A aeries of three studies was carried on to ascertain the interrdatioiis be- 
tween the sodo-cultural pattern and nutrition in tiiree contrasting communi- 
ties, field work in the summer of 1940 and during 1941-1942. The general 
method included intensive open-ended interviews cross checked by extensive 
interviews and survey of available technical data, 

Bath, North Carolina 

1. A sociological study of a Coastal Plain tobacco community involving 
analysis of factors like economy, food production, storage, distribution, health* 
and education in relation to nutritional adequacy of the community. 

ResuUs. Analysis of the diet and interpretation of interrelations mcor- 
porated in later general sumniary given bebw. 

2. A follow-up study a year later to ascertain changes in food practices 
and attitudes to^vard food with particular reference to the National Nutri- 
tion Campaign. 

RestUts. i) Relatively few of the people were securing scientific nutri- 
tional information since radios, n c wspapei ' S , magazines, and clubs were reach- 
ing only a third of the rural population. No government nutritional programs 
were affecting all the people in 1941. 2) There is still both a very serious milk 
deficiency and a dislike for milk and dairying. 3) Enriched flour was neither 
asked for by the rural people nor available in the local stores. 4) Longer 
tenure should be encouraged since it has a very important relation to canning, 
occfaards, winter gardens, fencing, and equipment in the home. Thcare was 
a defidency in both canning and growth of winter gardens among all dasaes. 

Available Reports: 

1. Interrelations^ between the cultural pattern and nutrition. Extension Ser- 

vice Circular No. 366. Washington, D. C, United States Department 
of Agriculture, August 1941. 

2. Let's look it in the eye. Consumers' Guide. W ashington, D. C, United 

States Department of Agriculture, March 15, 1942. 

3. Some cultural factors afiFecting the nutritional situation. Washington, 

D. C . l edci al Security Agency, Nutrition Division, December 1941. 
(Unpublished.) 

Dutch Fork, Souih CaroUm 

A reconnaissance study of a hve-at-home ooomiumty witfa a Swisa-German 

(Pennsylvania Dutch) cultural tradition. 

Results. A brief study indicated some positive correlation between an inte- 
grated cultural pattern including cliaracterisdcs of good farming, community 
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pride, thrift, industriousness, stress on oommtinity asAnoeAB, and the general 
standards of mitritioa. It was also suggested that the very chaiadieristics 

which comprised this particular cuttund complex, and wluch manifested tfiem- 
selves in subsistence farms, were opposed to wartiine expansion that would 

supply a food surplus. 

Available Report: 

I. Home-gfTown food and homely virtues. Washington, D. C. Federal Se- 
curity Agency, Nutrition Division, February 1942. (Unpublished.) 

Nuberg ond Plai Rock, Georgia 

1. A six-week test program to discover the rdative effectiveness of various 
media in producing improvements in tfie oounty nutrition program and In 
diffusing nutritional information. 

Results. A negative effectiveness of formal media for diffusing nutritional 
information was indicated except for definite short-range projects. Media 
used contacted mainly white owner, long-term sharecropper classes. 

2. A study of the relation between the food pattern and i) the social 
stnictore and 2) the local cultural values, using intensive interviews with 
selected informants. 

Tke Food PaHtm and the Social Siruciurg 

1. At present a cash crop (tobacco or cotton) econooijr seems to impede 
good nutrition in the South. Landlord-tenant relations affect nutritian for 
good or ill, depending upon their individual character. 

2. All classes show variations in their level of diet, summer and winter, 
harvest and scarcity, weekday and Sunday, extra-routine and routine menus. 

3. In general. White owners and long-term sharecroppers eat more food 
in greater variety than the White sh ar e cr opper s , Negro owners and share- 
croppers, and White and Nqg^o wage-laborers. 

4. The authoritarian tyix* of Southern family enhances the influence o£ 
the parents, particularly the mother, in the formation of food habits. 

5. Racial differences in diet follow the pattern of class differences in that 
Wliites generally eat more and in greater variety than Negroes, and owners 
of both races eat more than sh ar ecropper s and wage-laborers. No Intrinsic 
d Iff ier cM ti a l in diet due to race was discovered. 

6. Neighborhood rdations have nignififance for nutrition, both in pattefiung 
the lines of communication between residents through wliich nutrition in- 
formation may diffuse and in patterning the distribution of the actual means 
of good nutrition, such as giving away of surpluses, lending of equipment, 
offering of services, etc. De cide d preferences were found here. 

7. IMicularcdturaloonoqits governing proper foods for persons in differ- 
ent circumstances of health, age, sex, etc, were found. Individual deviations 
from the food pattern which seoned to have no cultural patterning were also * 
recorded. 

8. Professional nutritionists in various agencies, both government and 
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educational, in a rural county, contact for the most part only the White 
owner and long-tenn sharecropper classes, bat fbeir influence in exdnnging 
the traditicmal foodw^s for unifonn national foodways is increasing. The 
relations witfa the doctor, tiie country storekeeper, and urban people are also 
becoming ever more influential in changinjE^ the regional foodways. 

9. There are two main lines of communication operating in a rural South- 
eastern community: The horizontal class contacts, for example, between 
White owners and other White owners, and tlie plantation contacts in which 
the line of commanication extends vertically among the landlord, tenants, 
sha recroppers and iragehands of a single establishment. Each type of oom- 
mtmication is important for the diffusion of knowledge and tadiniques of 
good nytritkm. 



r. There is a ^'alid relation between cultural values and sudi a component 
aspect of the culture as the food pattern. 

2. Four configurations were apparent in this Southeastern subculture : 

Traditionalism, demonstrated in the foodways by the similarity of the 
older frontier dietary to the contempocary dietary, the disindmation to change 
methods of food production and preparation, and tiie failure of new cultural 
contacts to produce fundamental changes in food habits. 

RaHovalisui, observable in the foodways in the introductum (eqiedally 
among White owner, long-term sharecropper classes) of some progressive 
methods of food production, stress on purchased as opposed to home-raised 
foods, and the feeling that urban foodways are superior to rural foodways. 

AffabilUy, demonstrated in the foodways, in the catering to the food prefer- 
ences of members of the family, minimizing the possible trauma of weaning, 
the sanction for strong emotiOTal attitudes toward such foods as milk, meat, 
sweets, and (in this locality) English peas, the lack of a strict schedule for 
mealtimes, and a tolerant attitiifie toward hetween-nieal eatini?. 

Social distinction, shown in the foodways by the sanction for the ex- 
istence of food differences, for example, the attitude tiiat the Negroes need 
less food than Whites, that certain foods are light and others heavy, that 
some have great prestige and others less prestige as the following lists 
indicate: 



The Pood Pattern and the Cultural Sanctions 



"Light" 
Liquids. 



Meat (lat meat and 
Icsn iMBty. 

Beans. 

English Peat. 
Cabbage. 
Eggs. 
Ctfct. 



umc. 



Pot Liquor. 
Hot Bread. 
Com Bread. 



BlMkbeny Wfaie. 



Butter, 
Grits. 
OUneal. 
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HnaLTEranotD 



u » . * — 




Ijm HuBur Emnm 


Chicken and Hggt. 


Beef. 


Dark Fkmr. 


Corn Bread. 


Steak Fish. 


Ydlow Corn lAxaL 


l/Vhitc Ploiir* 


Tee Oneafli. 


Blade Molaaaet. 


Vegetables. 


Oranges. 


rrn.vn Sugar. 


Peaches. 


Celery. 


Internal Organs of Animals 


Ftattis. 


CanKflowcr. 


cioQt Brahis. 




StrawberriaL 


fUHXin ins t^ostuui. 


Apple*. 


Poke Salat 




Cheese. 


English Peati 




Bamnas. 


Siraet mtk. 




Dates. 






Pineapple. 






Salmon. 






Boiled Ham. 





3. Attitudes toward foods were found to comprise many non-ratioDBlized 
Qompoiieiits, that is, the reason for the value attadied to dudcen or hot bread 
did not seem to be apparent even to the informants themselves. In general, 

among the regional jjreferences may be seen particular regard for foods 
which are rare, store-bouglit, uriian, packaged^ canned, light colored, processed, 
refined, and chanjjed in appearance. 

Available Reports: 

1. De Give, Mary L. Social uuerrelations and food habits in the rural 

southeast Raddiffe College, 1943. Ph. D. thesis. 

2. Cussler, Margaret T. Cultural sanctions of the food pattern in the ruial 

southeast. RadcIifTc College, 1943. Ph.D. thesis. 

3. Cussler, Marg^aret '1. .iiul do Give, Mary L. The efifect of human rela- 

tions on food habits in the rural southeast. Applied Anthropology, i : 13- 
18, 1942. 

4. Cussler, Margaret T. and de Give, Mary L. Foods and nutritioD in our 

rural soutfieast. Journal of Home Ecooomics, 35:260-362, 1943. 
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SOCIAL PROCESS AND DIETARY CHANGE* 

Hnanr Passdt and Joait W. Bamasn 
Department of AnthfopolQiyt Univefii^ of CWc a^ o 

In an earlier paper describing the general lesults of the Southern Ilfinoiit 
Foodways Study,' it was explained tli»k the pmpOKs o! the project were two- 
fold: l) to effect a preliminary isolation of certain general propositions con- 

ceminp: tlie integration of food habits with culture, and 2) to evolve a set of 
procedures for the modification of food habits in the particular rural area 
studied.! This combined theoretical and practical approach has led to an 
analytical focus upon the critical probtem of dietary change as related to 
cahure chapge. In this paper we propose to smnmarize our materials relating 
to this problem. 

I 

ThEOKETICAL CoirSIDClLATtONS 

Since there are so many dilierent foods used by any group of people, so 
niany ditlercnt dietary patterns and cooking practices in their cultural in- 
ventory, a simple catalogue would serve litUe purpose in an understanding 
of pattern. For example, while both beef and pork may be in use, (here is a 
patent difference between the regular, universal use of pork meat, and the 
infrequent, episodic occurrence of beef in the diet. Such differences in the 
I^ce of food in diet have led us to see a gradient of relative dietary impor- 
tance in the food habits of the ar^. Those foods which are universal, regtilar, 
staple* important, and oonsistent in the form of use, we have, following 
Linton,' called the "core diet." When a food is widely used, but not universal 
(i.e., segmental), more variable in use and form, and less emotionally im- 
portant, we use the term "secondary core." For while these foorls are char- 
acteristically part of the diet, they do not have the fundamental, traditional 
force of the core foods. (They correspond Id what Linton has called 
"specialties.") Finally, we have r e se r ve d the tenm "peripheral foods" for those 
which are least comnion, most infrequent in occurrence, and those which are 
not characteristic of groups, but rather of individuals. (This roughly cor- 
responds to Linton's "alternatives.") 

From a practical point of view, the distinctions seem of considerable value ; 
for tb^ enable us to state that greatest emotional resistance to dietary change 
is en c o unte red in reference to the core items, less in the seoondaiy core, and 
the greatest ease and fluidity of diaqge in the peripheral xone. 

* Provision for tfie eompilation of nwtertal rdevant to ^ National Notrition Campaign 

was made by the Coniiniftoe on Food Habits. 

tThis itaper will provide further exposition of some oi the results of the Southern 
IfUnoit Foo dwa y s Study, a project sponsored by the Soda! Science Researdi Gonndt 
and the University of Chicago.^- - The present article represents an extreme condensa- 
tion of a study to appear in the near future. For reasons of space linutatioOf it was 
found necessary to exclude consideration of the Negro area. 

8 113 
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The tenns are not absolute in their reference and dq)end to a large extent 
upon the onit that is being considered. Thus, if the entire area enoompassed 

in the study is considered as a unit, the core diet — or the most common foods — 
tends to be less than the core diet characteristic of each suhimit.* Similarly, 
when the se^ents (classes, status groups, etc.) of the subunits are con- 
sidered, the core diet will tend to be larger than that of the subunit as a 
whole. Thus the core — or universal and staple common dements — is quan- 
titatively less in an ascending scale from segment to subunit to area as a 
whole. 

From a large historic view, it will be seen that one of the characteristics of 
culture change, with its attendant differentiation, is the reduction of the areal 
core in a quantitative sense, and the relative increase of the subunit and 
especially the s^jmentai cores. Tliat is, historically, the culture oi food was 
more universal in the earlier periods, and progressive^ more differentiated 
as social changes alter the picture of a homogeneous area. 

The general factors guiding acceptance or rejection of foods seems to be 
the d^ree of urbanization and the economic condition of the individual. If 
urbanization is high and economic condition favorable, foods of url>an 
provenience are more readily acceptable. In the high urbanization, poor eco- 
nomic condition group, des^ is present, but actual diet depends upon what 
can be manipulated within iSat strait ened econo mi c circumstances. Where 
urbanization is low and economic conditions favorable, the diet tends to be 
traditional, resistant to change, and fairly ample with new items as a sec- 
ondary core or periphery. Finally, with low urbanization and poor economic 
conditions, the diet is resistant to change, meager, and virtually without in- 
novstioo. Core ckments may be droi^ed, but oaly because they cannot be ' 
produced or afforded* The level of aspiration is stiU the historic core. 

II 

Thb Histouc Divr 

Tiie basic historical division was between Americans and Germans (also 
Negroes, who are not, however, considered m the present report ).t 

A. The Old Ammem Diet 

Food habits in the "old days" in Iht Old American areas were cfaarsc- 

teristically linked to the general r^onal folk pattern of mutual aid and col- 
lective action. Swapping and bartering of fann products was common ; beef 
and pork "rinc^s" operated, in which each farmer killed an animal and dis- 
tributed the meat to the other members of the ring. The diet itself contained 
more of the staples that have long siftoe been regarded as cash crop items: 
beef, com and wheat flour. In the "old days,** cattle, corn, and wheat were 
raised and consumed locally, the grains being ground by local mills which 

*Tiie trcH oonndcred here are: StrlnglowB, the Bettjou^ the Lmlwr HiUi, tad fts 

Crrman Hills. The reader must be referMd for ddaib tO tiie CSrNer cepOft* 
fFor materiah on the Negroes, see a. 
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demanded a share of the flour as payment. Other foods that were important, 
in this period but have since almost disappeared, were: fish, turkey, mutton, 
molasses, wild game, and wild greens. The latter two were excepticmally im- 
portant in tlw battons, because tiiat area ivas eo fertile in ilora and fauna. 

The emphasis upon adf-nqiport was marked, and it took its form not only 
from the home use of crops and domesticated animals, but from a fuller 
utilization of environmental resources. In general, this pattern of self-support 
is perhaps the most prominent feature of this early period. In the words of 
an old resident, "We et ever' thing we could catch or kill except a turk^ 

DUmiu* 

Fram extensive field materials, we can reconstruct tiw following basic 
dielafy pattern for die eariy period: 

Beef, mutton, pork. 

Wild game: turkey, squirrel, rat>bit, opossum, raccoon, deer, fish, turtle. 
Vegetable: onions, carrots, peas (except green peas), beans of all kinds, okra, pumpkin, 
tomatoes, potsloei, cabbage, com, cTombw *. 

Chickens, ducks, greese. 

Wheat and com flour, locally produced (white bread and com bread). 
Milk and butter. 
Sorghum molasses. 

Fruits: blackberries, peaches, apples, melons. 

WiU greens : poke, m u rdoc fc of various Idiids, natlinl, dsaiMloiB. 

Supar, coffee, salt. 

Preparations: certain old dishes, like beef stew, hog jowl with wikl greens. Also pies. 

Genera! characteristics: 

I. Less variety in the diet; consistent ways of preparing foods that rarely varied. 

^a ^^^^^^^^^^ ^^^^^^^^^^^^^^^^L ^MM^^^ ^^^^^^^^^^^^^ ^^^^^^^^^A^^^fr A^M^B^M AB^^k ^^^^^k^^^^aA 

3* 41k ItnWy BDCmQHIC QKm ■•vVBCT 111 VOBIRIIv hIVD QIC DWvCnm 

3. Qoser functional dt ptn d mct vpoD cofiffomiieot; more hunting and «^u«^?f of 

natural foods. 
4* Greater rdiinee upon home produced foodi. 

Within the historic diet can be distinguished several levels. First, we can 
s^^ate the "core/' which contained, according to the values of the times, 
the nxMt "necesaaiy'* foods for sustaining hunnn life. These were: meat* 
particulaffy poric; potatoes; whole grain and com bread; beans of all kinds; 

sorghum molasses ; coffee ; sugar ; and salt. 

Second, we find a secondary core, which includes everything except the 
elements listed in the core. This secondary core constituted a nutritionally 
important aspect of the diet, and was by no means slighted by tlie p^ple of 
the period. In terms of cultural values, however, it was accessory to Hie 
staple core. In other words, any of the auxiliary foods would be given up 
before the staple articles. This is borne out by the descriptions of the diet 
during past periods of economic pressure: the bare minimum was usually the 
staple core plus whatever secondary foods could be hunted or grown. 

Third, we can distinguish a preparation core, composed of a series of 
recipes and dishes, like stews, roasts, use of pork fat for cocddng vegetabfes* 
cxtnsi've use of grease gravy, fruit preserves, and several odiers. The most 
consistent dements of tiie preparation core were those involving foods in the 
stapfeoore. 
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B. The Old German Diet * 

In the upland prairie and parkland of the Ozark spur lives a large block of 
population of German descent. In the area, the distinction between German 
and Ameriom Is still retained and serves to indicate a major social differen- 
tiation. Comiog over with a tradition of small-scale, intensive agriculture, 

the Germans settled in the area in large numbers from 1858 onwards. They 
brought with them such distinctive traits as two-story houses ; cellars ; large, 
well-built and well-toiKled barns ;t and intensive fanning plus a resolute ideal 
of household self-sutticicncy. 

By contrast witii tfie Old American groups, German agriculture was more 
intense, diversified, and had greater varfety in crops. While the soil was in- 
ferior to the richer flatlands and bottoms, it was free of the hazard of flood, 
and by care and devoted attention was kept up and even improved in the 
course of time. All arotmd, however, erosion and soil exhaustion exacted their 
harsh tribute. 

The Germans bfought with them not only their language, agricultural pfae- 
tioes, and ideals, but also tiidr homeland food habits. The core of these was 

the same pork-heans-potntocs triad found among tlie Americans, but the char- 
acteristic preparations xaried considerably. Concordance with environmental 
availability was extensive enough to enable them to carry over much of the 
traditifHial elements into the new sitaation. 

The food habits that distinguished them from their neighbors may be 
summarised as follows : t 

Greater use of heavy soups. 

Preparation of various sausages: liver, pork, flour, head, irankfurtm, bologna, salami, 

sausage balls, etc 

Boiled potatoes aiid potato salad. 

Extensive use of tj i e in braitd, etc 

Use of barley. 

Use of pickling preservative processes (with fruit acid and vinegar, salt, elcX for meats 
and vegetables, rather than canning: thus, pkkled cucumberc, tomatort, tnntp^ 

kraut, etc. 

Smoldng of foods : smoked hams, smoked sausages, etc: 

Preserved backbone and ribs. 
Storage in subterranean cellars. 
Head cheese. 
Pkkled pigs' feet 
Blood podding. 

Abaenoe of cheese, encspt clabbered rhcfic. 

Rdrtive absence of sweet puddings and desserts. 

Fruit orchards. 

MHnes from grape arbors. 

Lesser use of grease in oooldng. 

The core food practices inoorporated many of these and some newer de- 
ments that they learned from the Americans and found convenient in the new 

*The autfiors are hidcbted to theh- co-worker, Lt. Hanrey L. Smhh. U.S. A., for the 
field iiiati riaK un the Germans. In the division of labor in the field, this was his specialtf. 

t It was often rqmrted that the Germans built their bams before they built their booses. 

t The present itemixation and those that follow are, of course, not exhaustive, thty 
wjuld reqidre loo much space. These are given only as fanportaal and characteriatic. 
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setting. By the time the commiuiity really todc shape, the composite core, 
drawn 'from both Genmn and American aouroes, was well entrenched The 
historic cofe may be characterized as follows: 



Ii i t B wrive gaidcDing. 

HcaN'y sooiw: potato, barlcgr, vegetable. 

Barley. 

Blood i>udding. 

Smoking of food. 

Pickling preservative processes. 

Corn bread. 

Pickled pigt* leet 

Cereals. 

Extensive use of dliiy prodocta. 
Sorghum 



Ideal of self-sufficiency. 
Basic use of hog meats in ail forauk 

Beans. 

Sausage pteparatkms (see above). 

Head cheesf . 

Use of cellars for storage. 
Boiled potatoes and potato lalad. 

Light bread. 

Preserved backbone and ribs. 
Cottage cheese. 
.\bundant fruit orchards. 
Bacon and hamfat 

In general, the historic core contains most of the traditional elements plus 
accretions of related American elements that were easily adoptable. 

The secondary core is much smaller and contains elements that were 
ployed by a large nmnber of persons but were not universal : 

Cheeses. Fried potatoes. 

Fried chicken. Use of beef and nnfttoa products. 

Kaiekuchen. Rye bread. 

^Vtnes. Manufactuiv of beer* 

Pies and other desserts. * Sweet potatoes. 

Hominy and other com products. Coffee. 
Sugar. 



Use of wild game and plants. 

In the peripheral zon^ there was mudi variability and individmitkm and 

relative infrequence of oocurrence. The elements of this sphere were imported 
from the American krmers and adventitiously brought in from die outside. 

They include: 

Store flour. 
Heavy use of grease. 
Tropical fruits. 

Exotics, such at oysters, cream pics, etc 



Store foods of all kinds. 
Biscuits and gravy for breakfast. 
Cream gravies. 
Salads — fruit and vegetable. 

Rice. 



In the old days the core was very extensive. It included a lar^e number 
of foods, processes, and practices, and it embraced virtually all u£ tlie com- 
munity. The elements were in part of traditional derivation, in part adopted 
from Ae aurrotuiding Americans, and showed a good environmental fit While 

the secondary core was likewise extensive, the variation in usage corresponded 
to differences in social experience. Thus the older j)eople clung with fervor to 
the old country traditions in the face of change and difficulties. The closer the 
families lived to the Old Americans, the greater was the approximation to 
their dfetary styles. As we move to ^ heart of the German area, we find 
that the American practi^ tend to dhoninish except for tiiose incorporated 
in the core diet. Also, store foods were resorted to liy ninrc urbanized folk, 
while the more rural retained the goal of self-sufficiency. The same considera* 
tions apply in more extreme form to the peripheral zone. 
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The Contemporary Diet 
A. String town and the Lower Hills 

The course of historic change in Stringtown has resulted from the twin 
impact of commercialization and urbanization.*' ' The gradual economic 
changes before World War I, wliich did not affect the basic economy, brought 
about tiie substitution of some store-purchased foods for home-produced items 
like floor, molasaes, etc, pins a few novdtiet that were recommended bjr tiieir 
oonvenience or taste. After the first World War, the basic economic stmctnre 
changed in the direction of extreme dependence upon the outside and tenancy. 
The initial adjustment was to a moonshining economy which brought in money 
on a large scale and the virtual disappearance of gardening among the moon- 
shiners. In this period, most food was purchased in stores, and urban {cod 
types and values became parunount Most recently, with the abolitioii of 
moonshining, the oommwiity adjusted to a new type of cxistenoe. 

The original^ homogeneous fanner community became transformed into a 
segmented community where, while there is still considerable uniformit>' in 
foodways, significant differences of emphasis, aspiration, and actual diet can 
be found. We may describe these groups and their characteristic dietary 
patterns as briefly as possible. 

A statistical analysis of foods consumed over a sample period of time yields 
the following breakdown of core, secondary, and pet^eial elements far lint 
entire o6mmonity: 



BSBAKTAST 



Coffee. 

Meat (eq>ectally pork 
in imrious forms). 
Gravy (milk and 

grease). 
Biscuits. 

BuUer. 
Jelly. 



CORE 

Meat (pork 
vandies}. 

Irish potatoes. 

Coffee. 

Beans (all 
varieties). 

White bread. 

Vegelabfes (in 
season). 

Sweet potatoes. 

Pies. 



SEOONDAKV 

Rolled oato. 
Eggs. 

Milk. 

White bread. 
Packaged cereals. 



t " 

Toast. 

Syrup. 

Fruit 

Potatoes. 

Kraut 

Onions. 

C^ocoa. 



naiPHiBAL 

^ — 



Prunes. 
Chicken. 



Dinner 



SEOONDABir 

Butter. 
Corn bread. 

Gravy. 

Apples. 

Cake. 

Pickles. 

Fruit. 



PEKIPHERAL 



Biscuits. 
Spaghetti. 
Iced tea 

(sununer). 
Banana padding. 
Chetat, 
liiOc 

Cheeolate nSk. 



Jelly. 

Chicken soqpu 
Potato salad. 
Catsup. 

(sfshasi erachefs. 
prnB prnqNon. 
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SXCOMOAJtY 



mm 



Irish potatoes. 
Coffee. 



White bread. 

Butter. 



Corn. 

Gravy. 
Milk. 

Fnh. 



Pie 

Jelly. 



Beens. 

Tomatoes. 
Sweet potatoes. 



Sudwicbes. 



Biscuits. 

Cake. 

Cookies. 

Kniiit 

Peas. 

Pickles. 

Grafaun cnidcefi. 

Spaghetti. 
Chocolate milk. 
Cheese. 



Tomato jnioe. 



Qiicken soup. 
Pumpkin pie. 
Turnip greens. 
Sfthnon. 



Lettuce. 
Sardines. 
Eggs. 



CkmmettrMu: Um of leftttfB, tmtmm ytkHMUr, rdativdy Hfltt oimI, pw lp fce ra l H r of vctcMlitea. 

When the distinct segments are considered, important variations oi emphasis 
appear. 

1. The weU-tfr-do farmers. The general pattern for this group is very 
similar to tiie area! core, but all the items are more abundant. The majority 

of them are home-produced where economically possible, and minimal cmpba 
sis proportionately is placed upon store-purchase. Thus in the breakfast core, 
the meat is more hkely to be from their own smokehouses than from the 
stores. While it is true that proportionately the store purchase is low, in abso- 
lute terms it is high. Thete is hofh more sdf-sufiiciency and an ampler diet. 
Characteristically, they do a great deal of home canning and sbiughtering of 
meat, and thus tend to have meat and home vegetables the year round. Most 
of the store purchases, aside from such staples as flour, salt, -sugar, and coffee, 
are simply status indulgences or are used to fill in seasonal gaps. 

2. Poor fumers and aharecroppers. In this group, the pattern is distorted 
fay extreme psnciQr of all items. They are very dq>endent vipotk store pur- 
chase to fin seasonal gaps and the lack of ample gardens, rhictens for home 
use, etc. The money purchase in this group is smaller than in group i. hut 
it is proportionately higher in their total food consumption. On the whole 
tlicy aspire for ampler liorae-grown foods, like the wealtliier fanners, but 
the desire for more store-'purchasfd items is of gfreater importance. 

3. Urbanized, casual labor, WPA and factory workers. In this sector is 
found virtually complete store dependence. The chief ambition is to eat like 
"city folks" and get away from the rural milieu. Dietary changes have been 
greatest here because of the absence of gardens and their dependence on 
money income. Variability is greater than for the other segments. 

The Lower Hills aufaaiea, while recognized as separate from Stringtown, 
exhibits a similar course of development The primary difference lies In the 
fact that the Lower Hills is more "upper class," The majority of the upper 
group in the Lower Hills must be classified with Stringtown Group i. The 
minority of approximately one-third must be classified with Stringtown 
Group 2. The same considerations as onlHned above apply in these instances. 

B. Dietary Change m the Bottoms 

We will analyze changes in tiie Bottoms in terms of alterations in Hnt his- 
toric core diet down to the present During the earliest period. Bottoms cul- 
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ture and focxl habits were substantially identical with tbose ci odier Afnerican 
subareas. 

At an early date, however, Bottoms land was divided into a number of 

large estates that were operated as n lar}:^e-scale tenancy system. The former 
farm-owners were ahsorl)e(l itito the icnuncy system, as were a large luimber 
of new families that moved into the area. The economic change occurred in 
the Bottoms earlier than in any other subareai resulting in modifications that 
anticipated later types o£ "urbanisation" elsewhere. 

With the more concentrated effort required for raising casfa crops, and 
the necessary use of all land — hoth a result of tenancy — there was less time 
to devote to gardening, hunting, and raising stock for home coiisinnption. 
The diet tlierefore began to cliaiige in the direction of more rehancc upon 
the newly-introduced stores; moluses and flour, for example, began to be 
purchased. Other new urban foods began to appear: oranges and bananas 
were purchased as spedal treats; new varieties of spices; and the first proc- 
essed foods. 

As tenancy deNclupcd, the most important feature of culture change in 
regard to diet was the familial ditierentiation witliin tlie total group. No 
single family can be taken as represen tative of all, as oould be done for tiie 
pre-tenan<7 period. It is necessary to distinguish subgrotqiings of fiunilies 
which correlate with dietary difTcrenoes. 

Ret\\een the early periods and the present, urban foods were continually 
entering the (Hct. and the old staple core became merged with some of the old 
secondary core foods to produce a traditional, "old-tmie farm-grub" concept. 
For our analysis of the contemporary period, we will call this new type of 
core, the ''traditional core the new foods plus the older foods which are no 
longer in the core, the "secondan,' core," or the "peripheral diet,** dq>ending 
upon their type of integration within the diet. 

The social system of the modern Bottoms consists of a scries of rank-order 
positions based upon socio-economic status. At the top are the tenant farmers; 
below them the sharecroppers ; * then a middle group : riverhank squatters, 
farm laborers, WPA wmlcers; at the bottom, riverbank and shanQrboat 
fishermen. Food has become attached to this status system ^ in that the 
tenant diet constitutes the dietarj' goal for all subordinate families, and 
that foods attached to the river people's (fishermen, primarily) diet have, 
become of low-prestige,t 

Thf Tenant Diet 

Tenants are able to raise adequate gardens and have enough cash on hand 
to buy store foods both as luxuries or in the event of garden or stodc failure. 
They have an essential choice in diet that is lacking in tiie lower status posi- 

^ Shsfecroppers tffifer fitMii tenants in sise of land, or are in a rdatun of sttblGnincy 

with tenants. 

fThe sliaoty boat-dweller diet will not be discussed here for lack of space. It does 
•how interestiqg d i w u endes from the land diet, ai a result of diverse cuhure coolacL 
As fishemaa beocne riverbaak • qual te rt, tiidr diet lends toward the agricnltnral tjpc^ 
however. 
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tions. The diet contains the largest proportion of both old foods and the 
newer alternatives. 

TraiOianal care. Contains basic triad of old staple core (beans, potatoes, 
pork). Also shows integntion of (dd secondaiy foods, and prqiaration core 

items. 

Secondary core. Consists of some old secondary' foods that have failed to 
enter traditional core (turnips, diicken) ; some foods and variations of old 
staple core (com bread, cracklings) ; and a group of urban foods that entered 
some time ago (cereals, canned vegetables). 

PeripheraL Consists ol a few foods from old secondary core; a number of 
"luxury" items (tinned meats, grapefruit) ; and very recent urbanisms. 

Individual families vary from this ideal type in terms of their degree Of 
mobility and contact they have had with other, usually urban, cultures. 

The Sharecropper Diet 

Attboqgh tfae sharecropper keenly aspires to the tenant diet, his diet actu- 
ally differs from that type In tiie following ways : 

1. Almost no variability around traditional core. These foods constitote 

major diet. 

2. Secondary core foods are almost exclusively the old secondaiy core 
garden products — urban foods are relatively rare. 

3. Peripheral foods rare, but when they do occur they are usually foods 
typkal of the secondary cort in tiie tenant diet — ^like canned vcgetafalM. The 
whole picture is that of a diet hdd close to the traditional core because of 
economic limitation — the sharecropper lades time and money for production 
and purchase of tenant-type diet. 

The desire of sharecroppers (and other non tenant people) to "eat like 
the tenants" means that tlie diet is lield to a conservative level because they 
wish to achieve tiie traditional core goal ; on the other hand, this desire pro- 
motes change in that the sh ar ecr o pper also wishes to secure the newer urban 
foods assockited with the tenant diet. 

^iverbank-F arm Laborer Diet 

This is an attenuation of the sharecropper type, expectable from the lower 
economic status, but it also contains some urban exotics, like oysters, cake, 
and wieners, tiiat reflect the wishful thinking, urban aerations of tiiese 
his^y mobile, aoculturated people. A higher reliance upon dicap canned 
vegetables is also present. In general, the traditional core is penetrated fay 
unbalanced secondary and peripheral items. 

WPA Diet 

It is in this diet that the most striking cultural ciianges are reflected, i lie 
dqparture from a farming economy is displayed in the formation of a totally 
new core diet: many of the older foods ^t can be grown in small gardens, 
plus a host of urbanisms like bologna, cookies, soft drinks, and the like. 
These are a direct result o! the incr^sed reliance upon a cash economy plus 
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the infliMnce of a oold-liiiidi pattern. Here fhe old staple core triad (beaiii» 
potatoes, pork) are all pnrdiased. 

C. Tht Contemporary German DiH 

The passage of time has brought many changes in the German diet Fundi- 
mentally, the changes may be attributed to the clifTcrentiating social processes 
which have acted upon the community. In summary form, these are three: 
commercialization, contact with Old American culture and partial accultura- 
tion to American culture modes, and urfwiniation. We may examine 1^ 
consequences of these trends in tenns of their effects upon food habits. 

1 . The commercialization of the area, which was relatively slow and reached 
its fullest development shortly after World War I, resulted in a greater reli- 
ance on cash crops, a corresponding lessening of household self-sufficienqr, 
and increased familiarity with the ways of markets and towns. 

The dedsne of sdf-suffidency and &e devotion of more energy to the pro- 
duction of cash crops' vitally affected dietary custom* It was found necessary 
to supplement deficiencies in home-production by some store-purchase. While 
this process never went quite so far as it did in the other areas, it is nonethe- 
less significant. It was necessary to buy food occasionally ; and to buy food 
one had to have mon^. Thus tiie two processes supported cme another. 

Store-purchased foods, which had formerly been in the periphefy» began to 
appear in the core. Flour, oommeal, canned fruits, and vq^bles all became 
more important. Also it became easier to purchase sausages and other foods 
that took too much time in arduous preparation. 

Grumble though tlie old-timers might, the core was subtly changed to 
indude padcaged oereals, macaroni, and some canned goods. 

2. As die Germans came to share more of the way of life of tlieir Ameri- 
can neighbors, many of the older foods b^;an to be replaced by items that were 
more convenient. Housewives became more familiar with new foods and 
modes of pref^aratinn and adopted suitable ones from among those they came 
in contact with — sucii as canning. Gradually they dropped those taking much 
time. The latter began to drop from the core and enter the secondary core.* 

Many persons also began to respond to the evaluations and taboos ol their 
neighbors and attempted to conform. Thns, several German foods were re- 
garded with extreme distaste by tlie Americans, and they he^an to drop to 
the periphery. They became symbols of a different status group, and from the 
point of view of the Americans, a lower status. Blood puddings are one of the 
most important items. Through the response to negative ^raluation, many 
Germans eliminated such items or dse used them rardy. In general, the pat- 
terning of responses to these low-prestige foods was similar to those found 
in the Bottoms in connection witli the river-people's diet. 

Finally, it is found that the younger people have an increasingly conmion 
world of understandings, goals, and ambitions with their age-mates of Old 
American descent This situaticm is reflected in tfadr lack of taste for the 
dd German foods. 



* It may be pointed out M the SiMkm was not all in em dsrectioii; a few Gcrmui 
ilms made tfadr way into tte AmtricaD diet. 
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3. The protean impact of urbanism has further altered the historic core 
IB tiie diractioii of oonfonnit^ with tiie surrotwidiug aict. Gcnnui funilics 
have developed ooosidamble contact with idfetives and {nends in nearby towns, 
including intemttrriige. From tiwse Uicy acquire new food habits and 

standards. 

The trend toward secondary school education for tlie girls has taken future 
homemakers outside the communis, where they acquire new foodways. The 
preaa and radio^ pbying upon rec eptive social areas, have had their effects. 

Three groupings result from these processes : 

I. The traditional group, which consists of older persons and others who 
value the past, is the most self-sufficient in the area. Most of the historic 
core is retained, with the addition of a few store-purchases plus certain easily 
adaptable American foodways, such as a greater variety of pork preparations. 
Canning; which {Hromotes self-sufficiency, is prevalent. 

a. In the group rdatively acculturated to American standards, the core 
is similar to the American core, particularly the "upper-class" Americans. 
Most traditional foods have been dropped, especially those with low-prestige, 
like blood pudding and head cheese. This group still lives "out of the farm," 
ratiier than "out of the store," exceeding in this respect most of the American 
groups, save posribtjr the Lower Hills people with whom they associate. 

3. A small constant core is found in the most highly urbanized group, 
for here the disposition to accept outside foods is limited only by individual 
taste, finances, and knowledge of foods. Tlie garden is less important; home 
production is drastically reduced. Store purchase increases, and the diet, witfi 
its "dcUcades," etc., more nearly approaches urban standards. Change is 
rapid. 

IV 
Summary 

The historic and contemporary diets of the area of Stringtown, Illinois, were 
analysed In teims of tfie concept of core, secondary core, and alternative. 
The dianges were seen to result from commercialization, urbanisation, and 

contact between groups f Germans anrl Old Americans). As a consequence 
of the social change, in the present we lind differing segments instead of a 
fairly homogeneous farmer population. Differences in food habits, as well as 
diflEacnces in resistivity to change in food habits were seen to be dosdy 
related to tiie cootemporary social structure. 
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RESEARCH IN THE FIELD OF FOOD HABITS* 

* 

May 23-24, 1 941 

Reports on significant developments in food habits throughout tiic country 
with special emphasis on the South and Southeast. 

Dr, L H, Moort (Director Child Hedth Demooatntion, Sparta, Ga.) : I 
am Hohh Officer Hancock County : strictly rural county; population 12,764 

(10,000 Negro); 15% employed in lumber industry; 10% live in Sparta; 
remainder farmers — 75% tenants with about 35% on share crop basis. Child 
Health Demonstration begun July 1936. To improve economic, social, and 
health standards, worked out i) plans and objectives, 2) minimum gen- 
eral public health program, 3) specUU emphasis on Quid Health and applied 
nutrition. 

Typical meals of tenant farmers : breakfast— <om pone, fried pork, syrup on 
, biscuits, flour gravy ; dinner — fried dinner same as breakfast ; boiled dinner, 

I one vegetable long cooked with fatback, com bread, syrup; jM/>j^^r— leftovers 

I from dimier. Few fruits; poor milk, if any. Post partum diet of mother — 

rice, grits, light bread and tmtler, coflfee. Vegetables, freah meat, eggs, fish, 
and milk were thought dangerous. Geophs^ wide^read. Cash income 
$250.00, kind $350.00 per annum. Objectives of program: to teach funda- 
mentals of good nutritional practices within economic means. Techniques: 
I garden project under care of expert gardener for 16 families; canning ser- 

vice; cooking and menu planning service; nutrition education-moving pic- 
tures, posters, newspaper artides, fonn tetters, public talks and lectures, nntri- 
I tion literature, personal conferences, nutrition classes hdd in prenatal and 
well-baby clinics; school lunch project — expected to expand so every school 
in county will serve adequate lunch for nominal cost, produce or work, school 
I garden. 

I CooptraHng Agencies: U. S. Children's Bureau, University System of 

Geoigia, Agricultnral Eirtensioo Service; county agents, H«Nne Demonstra- 
tion agents, Vocational Agriculture teactes; Geofgia Experiment Station; 

WPA and NYA. 

Results: l) Significant health improvement, especially of infants and school 
children. 2) Food habits definitely improved — ^prenatal diets show distinct 
improvement in use oC milk, eggs, and vegetables but not hi kind or amount 
of meat from 1936^. During 1943-43 fatback meat food habit easily changed 
by food demonstrations in meat cookery. 3) Program baaed vnpoa 7 years 
experience which should produce rapid and significant impr o v e m ent in nutri- 
tional status of rural communities outlined. 

Conclitsions: i) There is great and urgent need for widespread use of 
similar programs in the rural Southeast. 2) The success of sudi programs 
depends fundamentally upon the effectiveness of educational techniques used 

I * Sec minutes of the conference ot Committee on Food Habits, May 23-34, 1941, under 

MKtitle. 
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to convey sctentific knowledge to average dtuen. 3) Rapidity of improve- 
ment in nutritional status of rural popul^ion group is taigeijr dependent upon 
coordinatioa of effort and unity of purpose o£ local personnd of all co mmuni ty 

betterment ajjcncies. 

Dr. Harold F. Clark (Teacher's College, Columbia University) : An Ex- 
periment in Applied Economics; financed by Sloan Foundation. One ex- 
periment in Southern Appalachian Mountains. Measure food available, teach 
community how to improve conditions, measure agam. Attempt to dts- 
cover whether education without economic change can change diet. Worked 
through schools. Found farmers in bottom third of group could not read ex- 
periment station bulletins. Adapted material for use in second grade of school. 
Problem of food storage ot vast importance. 

Dr. Muriel W, Brawn (United States Office of Educatiott): Experiment 
in Obion County, Tenn. Poptdation about 30^000 (i<v>oo in county seat) ; 
wide variety in living conditions. People on committees felt need for nutri- 
tion education, but people themselves did not know they had problems. De- 
cided to slant education so people would find out for themselves. Worked 
through schools, interested agencies, and lay committees working in eadi 
small population center. Phn: reach fsmilies through conferences in sdiools 
and nutritional clinics in each center; follow up in community through clinic; 
int^rated program of nutritional education, all through schools. Teachers 
visited homes informally to get cooperation; children brought parents to 
clinics; older children helped in clinics. Teachers discovered own need for 
nutrition education; need for clinics felt in communities. Council of county 
agencies formed to coordinate services to needy families^Rfid Cross in 
charge of emergency programs. Garden project, hot lunch program, increased 
use of whole grain cereals, siunmer study project for teachers, yotith council 
(high school students) write history and keep records. Tried not to let 
teachers diagnose children. Malnutrition not found definitely related to eco- 
nomic status. Lack of mobility made check of foods relatively easy in com- 
munity; used local people to check amount of food in houses from time to time. 

Dr. Clark: Important changes are in process. Storage and preservatiOQ 
definitely improved. Expected changes to be much slower than they are. 
Why so rapid ? 

Dr. Ruth Benedict: Prestige groups could be used to effect changes. 

Dr. Clark: We are looking for a tedinique that will work anywhere rather 
than trying to improve community. Have stayed away from minority groups 
because of difficulty of transfer. Changes can be made in almost any econonuc 
situation; if you can teach children, they will teach parents. New books pre- 
pared were taken ont of .schools and read in homes though previously text- 
books never were taken out 

Dr. T. J. Woojter: Obion County preparation of food in schools— crucial 
point to transfer between generations. New diet must be liked, to stick. 

Dr.Mowt: Do not yet have techniques for measuring spresd from prestige 
groups. 

Dr. Clark: Almost universally, bottom third not touched by county agents. 
Dr. Charles Johnson: Shows need for change of method. Know people can- 



Copyrighted material 



Research in Food Habits 



I2g 



not diange even when they have information — due to prestige value of certain 
foods, also haHh bdieb. 

Dr. Rensis Ukert: There is need for more data on values placed on foods 
within the community. Must also get data on knowledge and attitudes to see 
what causes changes. 

Dr. Johnson: Might get better results with trained N^ro investigators. 
Standard Englisli textbooks iiiay be too difficult for lower third ; better write 
idiomatically. Hot lunch progzam another way of reaching group. 

Dr. Brovm: E^Mcially wfaen the program Is a cooper a tive one— parents 
and children. 

Dr. Ritsscl! Wilder: Some difficulties may be due to diet deficiencies. 

Dr. Dorothy Dickins: Necessary to teach people that new ways are not 
temporary, but here to stay. Must look for reasons for geophag>', etc— Hueet 
biological needs. 

Dr. Likcrt Since we cannot teach perfect diet, what is first 8tq» that should 
be taken ' N eed to kttow ways in which pottems can be coriected within 

economic limits. 

Dr. Wilder: Main problem is knowing what are minimum standards of 
food and nutrition ; coupled with that, the levd to which that standard is now 
set. Possible danger in setting standard higher than people can reach. 

Dr, Hagel K. Stitbdmg: B^ve set up three satisfactory but less than ideal 

diets, one emcr<^cncy rliet. One-fourtli j>c' pie in United States could not 
atford even ciieaper forms of adequate diet. Standards excellent, but practically 
unattainable for most of lower third. 

Dr. Wilder: Best we can offer is a land of yardstick by which diet can be 
measured— get as near to as possible. Harder to determine nunimums than 
satisfactory diet. People in France manage to stay more or less alive — depend- 
ing on what is meant by alive. Should not set up standard as something even,'- 
one must achieve — -but rather as something to work toward. Therefore should 
put the goal as high as we can and explain meaning. 

Dr, H. D, Kruse (Milbank Memorial Fond) : Exact number of people 
malnourished not known. Past methods for detection discredited and aban- 
doned. Evidence shows that much nnsatisfactor)' nutrition in population is in 
latent or subclinical state. Some new methods for detection evolved. United 
States Public Health Service, Department of Preventive Medicine and Pedi- 
atrics of Cornell University Medical College, New York City Department of 
Health, and Milbank Memorial Fund jdned in setting up a project to apply 
and evaluate a series of tiiese methods. Worked with 2150 boys and gifis in 
puUic high schools, 350 pupils in private high school, 130 WPA people. Can 
now report (after 2. J years) on prevalence of tliree deficiencies — iron, ascor- 
bic acid, and riboflavin. Of high income group, 1% had low hemoglobin 
values, b'/o had low plasma ascorbic add levels, 2% showed definite signs 
of ariboflavinosis. Of low income group, 4% had low hemoglobm values, 
47^ had unsatisfactory plasma ascorbic acid concentrations, 75% (of 512) 
showed siij^ns of ariboflavinosis. Among WPA personnel, 13% had low 
hemoglobin values, 61% had low plasma a.scorliic acid levels. 35% showed 
ocular manifestations ut ariboflavinosis — less prevalent but more severe than 
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among lovr inoome group children. Tndfcrtrs rtatenents bued 011 dieCafy 
surveys have not overstated actual nutritional conditions. Tests ought to 
be used more widely — only way to assess malnutrition problem and make 
plans for correction. Difficult to recognize deficiencies in people without 
examinations. Gave WPA people therapeutic treatment. I^ater gave dietary 
advice. But generally desirable to improve diet as soon as possible. 

Dr. Ma&re: Must find malnourished; hut also must make population really 
want proper diet. 

Dr. Benedict: Important question is how — not why. Must find out how 
one thing is correlated to other factors and how chanj^es can be made. 

Dr. yUhjalmur Stcfanssoft : Grew up on frontier, lived partly by hunting. 
On exploration trips oiten lived exclusively on animal tissue several months 
at a time, the various periods adding up to about five years. IKetidans were 
scqitical and expected bad results if reports were true. Examinations by a 
number of doctors (results published in J. Amer. Med. Assoc.) showed none 
of expected bad results. American Meat Institute wished to reprint articles ; 
permission refused. Suggested that instead an experiment be carried out 
for one year at Russell Sage Institute. Together with colleague agreed to 
live for year, 1908-99, on an exdusivdy carnivorous diet During first sev- 
eral wedes aJl meat weighed in advance ; thereafter ate as pleased. During 
first months meat fried, roasted, or boiled ; thereafter usually boiled, medium, 
or well done. During experiment never ate whole animal and always had 
meat cooked, not raw. Results have been published by Dr. Eugene F. Du Bois 
and other supervising scientists in vaiiona technical journals ; popular account 
by Stebnsson in Huper's Magazine. Ten years later persuaded American 
Meat Institute to found three dietetic fellowships, one for study of anthropoid 
diet by Lasker imder Hooton at Harvard, two for studies 6f hunting peoples 
at Columbia by Joffe and Posnanski under Benedict, Linton* and Strong. 
Research being continued in own library. 

Dr. Bemdkt: Fellowsbips were surveys ol literature. Many problems 
arising must be studied in field. Problem of day eatmg. Some tribes always 
eat Some say prdude to insanity — and it is; some say will kill pregnant 
women— and they die at cliildbirth. Question whether a matter of mental 
states or chemical efTcct. 

Mr. Meredith C . ii tlson (Extension Service, Dept. of Agriculture) : 
Function of extension educatilm to teach those who have desire for informa- 
tion and to create desire for information on part of those who do not have it 
Too often neglect second part. Possible to ii^uence 96-97% of farmers; usu- 
ally touch about 75' t. Two studies bearing on food liabits: measurement 
of i^rowth in knowledge resulting from 4-5 months' particii>ation in 4-H 
Club work — showed where changes needed ; survey of home food production 
and consmnptioii habits of farm families m two ^lio couatifii immpk anas 
represented good and bad land; about i tenant families wi& cash expenditure 
per year under $400. Study showed 46% adults, 61% children consumed 3 
or more cups milk daily; 8% adults. 2^^ children no milk; practically all 
families used butter; adults, 43% children ale raw fruit or vitamin rich 

food 5-7 days a week ; additional 4Q/C adults, 34% cluldren ate same 3-4 days 
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a week ; 34% adults, 37% children ate one gnen or yellow vegetable daily ; 
50% adults. 53% children ate one or more servings whole grain or lightly 
milled cereal or bread, or bread made from enriched flour daily ; 97% families 
canned home produced fruit and/or vegetables — average 176 quarts per 
family. Gfcen, leafy or yellow v^tables grown by 98% families. (Three- 
foordis of the families reported that all family members dislSked an average 
of four different kinds of green, leafy, and yellow T^elables. In 25 to 40% 
of the homes, all members of the family disliked turnip greens, mustard greens, 
kale, Swiss chard, asparagus, spinach, and broccoli. In lo to 25% of the 
bunilies, all members disliked winter squash, wild greens, peppers, and 
carrots.) 

MUs Gladys GaOup (Extension Service) : Significant part of study was 
actually getting into homes. But need to perfect ways of evaluating success 

of projects and teaching methods. 

Mr. Wilson: Portion of funds for esqierimental project oufi^t to be ear- 
marked for use in evaluation. 

Dr. Ethel Waring (Cornell University) : Can new food liabits be learned? 
Can old food habits be dianged? Yes, at pre-school age— under guidance of 
parents as well as of specialists. Based on studies New York State College 
of Home Economics, OnrneU U. Studies of ^ learning of lO best and 10 \>mv- 
est eaters, ]u<Vrf'<\ by measures taken first month in nursery school for 66 
children (Genetic Ps\cli. Monogr.). Intensive individual studies by means of 
motion picture film and stenographic record ; analyzed — established techniques 
of obamriog, recording, analyzing. Basis for investigating was question: 
What does ttie adult do to get the duld to take over for himsdf ^ new goals 
the adult has for him ? Adult practices classified aooordin^ to outcome ; gen- 
eralizations made in form of working principles — stated in terms meaningful 
to parents. Three adult relationships of adult to child in changing food habits 
possible: neutral, opposed, cooperative (see Cornell U. Bull. 420, Working 
Principles in Child Guidance). One film demonstrates how mother can change 
guidance by getting cooperative rebtlon. Question: Do same idatfonshtpa 
prevail among adulto, so home visiting teacher or woiker can get family or 
family member to take over new goals? Study. made in rural community with 
iq>ecial emphasis on techniques whereby rapport was developed which estab- 
lished cooperative relationship (submitted for bulletin, E. J. Freeman: Family 
Education through Home Visiting). Cornell studies show new food habits 
can be learned and old ones changed with minimum of strain and evidence of 
pleasure in acquired learnings. Depends on skillfnl guidance based on general 
prlucipleSt not on specific practices. 

Mr. Ernest E. Maes (Office of Indian Affairs, Dept. of Interior) : Inter- 
American Indian Institute organized as result of first Inter-American Con- 
ference on Indian Life. Dr. M. L. Wilson member of jiolicy-making com- 
mittee for part of project One field representative to go to Central America, 
another to South America, i am going to South America to see wliat is being 
done for Ui&n popuUtions. Diet informalkm part of survey. Expect to find 
people interested in i mprov eme nt of healtii habits of Indian population, who 

9 
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will want to know what is hcincj done here. Would like SUggestUMlS fOT 
making surveys of food habits in each country. 

Dr. Benedict: Tied up with land problems — whether Indians have retained 
land or not. Detailed studies of food intake depend upon knowledge of how 
mndi land is available. Great contrast in tiiis item ; difficult to get any idea. 
Can tell whether people eat cnoogli, but not what govcmments can do, widi- 
out detailed study of land ownership and availability. 

Miss Cenoeffa Niszardini (Formerly, Advisory Commission to the Council 
on National Defense) : 1930 Census showed United States population 
I22»775.046, of which 4,546.877 (3.703%) Italian stock— 1,790425 (37%) 
born in Italy, 2,756,453 (63%) native born American with one or hoUkt 
parents Italian bom. Live in every state including District of Columbia, per- 
centage of Italian stock to total state population varies from less than .5%, 
.143% in Oklahoma, to 14.1% in Connecticut. Six eastern states (New York, 
New Jersey, Pennsylvania, Rhode Island, Connecticut, Massachusetts) liave 
72.9% of entire Italian stock. In 92 cities Italian population 5,000 or more; 
percentage of Italians to total population ol cities varies from 2.035% 
(Seattle, Wash.) to 59.7% (Lodi, N. J.), 408% (Milford, Ba.), 33^% 
(Port Chester, N. Y.). Three cities with largest number Italians are: New 
York City (1,070.355), Philadelphia (182,368) and Chicago (181,861). 

Diet one phase of Italian culture which has yielded least to outside pressure, 
"Little Italy s" support own green grocers, l^akeries (decade ago served pri- 
marily as community ovens), latticini (soft cheeses and handmade macaroni), 
ItaHan-American grocery stores (do not patronize diain stores), ptzserias. 
Because so many items of diet supplied within group, diet plays important 
role in contacts with outside groups: hospitals, convalescent care, fresh air 
care for children, school lunch projofram, "Y" suppers, CCC boys, Army diet. 
Diet has definite characteristics. Need to know how people combine foods, 
what cliaracteristic tastes are preferred in order to suggest modifications. 
No csdsdng study of Italiao diet Fainilie& recdviqg aid not in position to ex- 
plain pcefmices. N6 Italian background nutritionists. Positioii of Italians 
as minority group has made them protective about customs and habits. Need 
analysis of the diet pattern in operation in the kitchens of millions of Ameri- 
can housewives of Italian descent. What forces have played on group, caus- 
ing what changes ? Are changes consistent with dietary standards we want to 
achieve? 

Study of second generation girl would give infomatioii on duMhood and 
noghbois, on swapping of recipes from different sections of Italy, (airi 
should be elementary school graduate because then would have had lessons 

in American cooking. Study would give picture of kind and extent of chancres. 
Directions of changes could he evaluated in light of present-day dietetic 
standards. Could work out acceptable methods for bringing diet habits closer 
to accepted dietetic practice. Preserve good features and blend in additions. 
Would give local groups all over country working with Italians essential 
information. Preliminary study suggests need for study of cooking methods— 
capitaliae on preferences. D^nition of portions— in Italian meals portions 
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are actually courses. Development of vocabulary regarding dietary and re- 
hted ttttt Ea|^«h names of foods, cooking temw, ttMc service, etc Should 
evahate changes banning to operate and then hasten some and stop others, 
such as reluctance to admit using "peasant" dishes, substitution of soft brcarl 
for hard, crusty bread, adoption of sweet desserts, adc^on of blanched 
celery, etc. 

Dr. M. L. H^ilson: (Extension Service, United States Dept. of Agricul- 
ture) : Object to get reports of research and work having to do mfh food 
habits. Research falls into two categories: i) biological and physiochemical 
and 2) psychological and cultural. Must find how much failure of people 
to meet standards due to economic causes, how much due to culture and 
habit patterns. Calls lor closer cooperation of sciences. Social sciences must 
try to catch up to biological sciences. 

Dr, Richard Osbom Cummings (Formerly, Division of StatistiGal and 
Historical Rescardi, Bureau of Agricultural Economics, United States Dept ^ 
of Agriculture) : Historically much evidence to substantiate changes in food ^ 
haliits .'Studies show l(»ss of appreciation of certain foods (acorns in Europe) 
anrl survival of prejudices regarding others (fresh fruits and vegetables as- 
sociated with fevers, malaria, etc.). Why — how — losses in a[)j)reciation of 
diets take place are fundamental considerations in discussion of social 
aspects of nutrition. Must take into consideradon variety of individual, en- 
vironmental, and social factors. Must consider heredity, differences and 
changes of taste with age, natural environment. For example, differences of 
soil and correlations with nutritional deficiencies — thyroid deficiencies and use 
of iodized salt in Michigan. Changes in ways of living occasioned by re- 
forms and technology important — 17th century interest in rickets in Eng- 
bndr— may be identified with enclosure movement. Miserable living condi- 
tioiis due to industrial revolution— see CSiailes Didcens* works. Effect of 
modern methods of food processing. Must study diets at different economic 
levels. War may effect changes in any one or all levels — England at present 
time. But must take into account existing prejudices (Englishman's dislike of 
goat meat, horse meat. etc.). Must also consider racial, religious, and moral 
prejudices (game birds and work of Audubon Society). Must consider factor 
of education — are ooocemed not only wtdi what diUd eats, but how he cats 
it Pleasure. ChSdren in cafeterias in Hawaii. Pleasure used in advertising 
(Castoria, "Force" campaign). Importance of psycllolo|pical factors and 
symbols attached to food should be investigated further — association of blood 
with tomatoes made boy in Polish village like them, orthodox Jews dislike 
them ; association of color of bread with social status — one reason for eating 
white breads. Earliest American survey of food habits recorded was state 
survey made in 1870's concen trati ng primarily on rural population. First 
really scientific surveys made by Atwater in Massachusetts in late l88o's. 
Came to Washington to work with Bureau of Labor. Earliest surveys with 
aid of agricultural stations started in 1890's: available in experiment station 
reports. Whole series made in different parts of country; diets of Negroes, 
lumbermen, college men, etc., separately treated. 
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Dr. Dou^ Oliver (Formerly, Biooldyn College, Brooklyn, N. Y.*) : Will 

make a community study of a small Iowa town to learn something about 
agricultural economics. Led to undertake study because of experience of 
previous field study of the Siuai culture and neighboring cultures in southern 
Bougainville. Began with study of toleniism, clan lustory, etc., but found 
little local interest in these. Study of leaderdilp showed tfrnt leader was a 
successful social climber who gained political status through prestige won by 
control of food resources. Teased on accumulation and distribution of large 
quantities of vc^'etai^lcs and pigs. Man who ^ave largest feast won most 
prestige. Leadership had nothing to do with inherited status ; was matter of 
controlling production, exchange, and consumption of food. Led to study of 
tfchniqnes of production and effect of exchange upon social mteiactions. 
Gnnparative data from dosely related neighboring culture showed br-feacfa- 
ir^ effects of slight changes in food habits. In neighboring culture no in- 
terest in pig raising ; main crop taro which cannot be conspicuously con- 
sumed at lavish feasts, iierc descent matrilineal, residence matrilocal — no 
emphasis upon social climbing and leadership. Whereas in Siuai pork was 
important food, pig raising a vital enterprise Pigs, in hands of men traders, 
formed capital goods — used to accumulate wealth and prestige. From this 
developed male-dominated political institutions ; residence became patrilocal ; 
change over from matrilineal to patrilineal descent in progress. All made 
possible by different food habits. Study of land tenure also led back to con- 
sideration of food habits; huid tenure principles derived from patterns of 
utilisation and farming techniques — ultimately, depended upon diet stan^uds. 
When writing up data looked for usefully comparative material — works of 
Richards, Malinowski, Firth, and Forde helpful but not detailed cnoupli. 
Turned to agricultural economics — found raw material but not in sociological 
framework. Came across some points suggestive of institutions found in 
Melanesian communities and so discided to undertake study of an American 
rural community. Got financial support of Social Scienoe Research Council 
and in September will begin study. Chose Iowa because more chance of 
finding a community not a cultural island and not complicated by racial 
antagonisms and extreme poverty. Some basic problems are i) what effect 
type of production has upon interaction of people, and how that results in 
social stratificaticm and leadership ; 2) how men climb the agricultural ladder 
and become leaders; 3) what effects the production techniques have upon 
land utilization and tenure. T^ter hope to reconstnict local history, see effect 
of introduction of new techniques of food production on social stratification, 
leadership, and land tenure. Intend to keep food habits central to investiga- 
tion. Hope to explore possibilities of working witii agricultural admtnisliv 
tors — find out what they know and want to know, how to present results to 
them. Will work parallel with officials rather than convergcntly. Bureau of 
Agricultural Economics has prepared maps of rural cultural areas based 
on data such as "plane of living," "land use," etc. A food habits map, based 
on above type of research, might be useful to historian and administrator. 

* There was no opportunity for Dr. Oliver to review the summary of hit remarks at 
the time of piiblication of this current report 
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Dr. Herbert Passin (Formerly, University of Chicago, Qiicago, 111.) : 
Based on a study already carried out in Unionville, Illinois, hope to provide a 
detailed cultural picture of dietary habits there — to be worked out with 
qiecial reference to established cnltiira] divisions within the area — Unionville* 
'Hhe hills," die N^gro bottoms, the "river-rat" oommtsnities and ne^toring 
small towns. Unionville is cross-roads town of about 300 persons in Massac 
County, 111. ; has a school, three general stores and halfway between town and 
"the hills" two churches with associated cemeteries. Dominant topographical 
feature is Ohio River 2 miles to south ; floods its valley every spring, destroy- 
mg cropa* homes, bams. Flood plain aUiivial bottom bad very f eitile and Is 
the chief locos of agricultural activities of die people. Once luavily timbered ; 
still is to some extent — a factor in migration of large munber of southern 
Negroes to area. Only small number of families, who have pre-empted 
mounds and ridges, live in l>ottom lands; most live on uplands and come 
down to work iields. "River-rats" — transient population of fishermen — live 
on banks of river or in houseboats; sometimes work as hired hdp during 
harvest but have no regular social relatioas with natives. To east on section 
road is New Liberty, town similar to Unionville. Hamletsburg, older but 
similar, hes to north and east. North of Unionville lie "the hills" which con- 
stitute both physical and social boundary. Scotch-Irish element there re- 
placed by German element. Contrast with Unionville and other whisky 
towns because of differentia] rate and character of acculturation. In Unioo- 
ville two-thirds of families have lost land and depend upon sharecropping, 
day lalxjr and WPA ; in hills twfvthirds remain small independent farm 
owners. In Unionville civilization accelerated by whiskey making ; "the hills," 
opposing whiskey, have slower, more resistant type of contact. Hill people 
generally more con s erv a tive; consider Unioiiville tower dass, slightly un- 
ooolfa, aind disapprove of ways of town youth. To east and west tie Negro 
settlements — Black Bottoms and Shady Grove. Greatest migration came after 
Civil War. Were farmers and timber workers. Sharp racial lines maintained. 
For majority, standards of living of Whites and Negroes are approximately 
tlie same. Negroes also depend on WPA, relief, sharecropping, and day 
labor. Now propose to make study of diet habits of area cstabtinhing gen- 
eral character of diet, daily consumption, recipes, materials (to be turned over 
to Department of Agriculture for analysis). Will consider buying habits, 
attitudes toward "store foods,'' trading practices, availability of resources, 
ownership, production, cash income, use to which domestic animals are put. 
Subject of drinking as important for area as clay-eating. Scarcity and 
abundance (exsept as altered by WPA), hunting and gathering of wild 
foods, age and sex differences in food habits all important uipexta. Broad 
statistiGal mean of food habits fails within any given area because of cultural 
divisions. Will try to separate out the differential cultural elements that arc 
usually merged in a statistical average of dietary habits — will be advance to- 
ward a more significant and richly suggestive type of study. 

Dr. Ruth Tolman (Formerly, Bureau of Agricultural Economics, United - 
States Dept. of Agriculture) : Interviews on food habits m 5 tirban ooromani- 
ties; 440 individuals mterviewed on nutritional knowledlge and food piBctioea; 
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informal interviews used, i) Quality of diet very crudely evaluated; used 
terms "high point" (21.6^0), "intemwdiate" (51.1%), and *W point" 
(^•3%) (38^ responding), rather tfaon Dr. Stidxling's "good," "fair/' and 

"bad." Only rough approxinmrion because quantities were disregarded and 
data often inadequate. 2) Reasons given for diet choices. Question of "why" 
people choose particular foods not a profitable one; replies often rationaliza- 
tions. Significant that people do not know why they eat as they do. Reason- 
able to conclude that cttltund and unconscious factors enter more into food 
choices than conscious ones. 3) // you had a little more money taeh wtek 
would you spend it on joodf Replies to question significant because of number 
of people (67.9%) who said would spend extra money on things other than 
food — in particular on clothes. Tables 4 (IVhicli joods do you think people 
are not getting enough off), 6 ^Does anything happen to people who don't 
gtt enough vikumnsf), 8 {What joods are richest in vUamins we needf)^ 
10 (Character of nutrition mformation indicated by responses to three above 
questions), and 12 {Factors considered important in choosing meals) show- 
that quantity and amount of information revealed is actually very pi^wd. Only 
about 12% of responses conspicuously stupid or fantastic. Suggests dis- 
crepancy between information and practice. Both general and specific 
knowledge of what happens to people who do not get enough vitamins is fairly 
good. Courses in school or college, then personal contacts given as chief 
sources of information in re!::[ard to \'itamins. Mrnlrh and "doctor's orders" 
mam reasons given iov chati;:;es in food habits. Later tables concerned with 
views of the governuient's ettorts and responsibility in regard to providing 
an adequate <fiet for those in need ; 68^0 (of 440) beScwe in giving help of 
this kind. Breakdowns and cross-tabulations not complete. Table 24 (qtnltty 
of diet in relation to age) shows more high-point diets for people under 
30 years. Little difference in quality of diet in relation to sex. Taltle 27 shows 
tnore low-point diets at lower income levels. Differences corresponding to 
educational level are marked. 

Dr. SHebeUng: Table 4, order of importance of food needs, suggests people 
will not get very far witiiout further information and a diange of attitude. 
Both education and quality of diet in part a function of income. Taking 
upper and lower groups spending satne money for food, advantage of upper 
side will not be so striking as table suggests. 

Dr. Cuntmings: Wliat would be differences in this kind of survey between 
large and small cities? Mudi more publicity in large cities. 

Dr. Esther F. Phipard (Bureau of Human NutritiQa and Home Economics, 
United .States Dept. of Agriculture) on a report prepared together with 
Dr. Hazil K. .Stiebelin^, also of the Bureau of Human Nutrition and Home 
Economics, on the magmtude of poor-diet groups: Report based on 2 large- 
scale dietary studies made by Bureau of Home Economics * in cooperation with 
other Fedoal agencies, i) Study of diets of employed wage earners and 
clerical workers living in cities in 8 major geographical regions (data col- 
lected as part of an investigation made by Bureau of Labor Stati* tics to re- 

* The Bureau of Hone Economics wa* merged into die Burean of HtBMUt Nntrition 
and Home Eco n omka Pdmary ai, 1943. 
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\'ise Cost of Living Index) ; did not include families that had received relief 
or that had incomes under $500. Over 4,000 weekly records of family food 
consumption included. Comparisons were made of quantities of food con- 
sumed and its nutrithre value by region, season, and levd of expenditure lor 
food 2) Coadaded as part of OMuumer Purchaaes Study (cooperative 
work of 5 Federal agencies to study consumption in relation to income and 
family composition), survey included non-relief, native-born families living 
on farms, in villages and cities. Included Negro families in Southeast. 
Analysis ba&ed on more than 5,000 records of food consumption for one 
wade I'futritrvc.Talua of diets studied in rdatira to income, family composi- 
tion, rogioo and nxt of community. Findings of surveys reinforced by many 
smaller studies. Facts about poor diets: More than a third of the fantUi^s 
in the United States probably have diets that have to be classed as poor; 
only one-fourth have good diets ; remainder have fair diets. Some families 
spend too little to obtain an adequate diet. None of village or city families in 
North or West got good diets when spending less than ^joo per adult unit 
per week for food. In Southeast a small proportion of white families got 
good diets for slightly less than this amount. Probahly one-fourth of non- 
relief non-farm families included in Consumer Purchases Study spent too 
little for food to get excellent diet. No data on this point available for entire 
population, but proportion undoubtedly considerably more dian one-fourth* 
Mamy famSkt s^tmi wnou^ ^ do not oMbns oh adoqmto diet: thiee- 
fourths of non-reUef families in villages and cities included in Consumer 
Purchases Study spent enough to get adequate diets. With expenditures above 
a certain minimum, diet depends on how food dollar is invested. There are 
more poor diets among large titan among small families: among village and 
dty families in North and West proportion tfuit had good diets decreased as 
family size increased. Large famffies spend less for food of each person than 
small: at given income the large families are less wdl off than small families. 
But at any given income level there is a wide range in food expenditures even 
among families of the same size and composition. Helps explain difference of 
quality of diets among families similar as to income and family composition. 
Poor diets are more prevalent among the lower income groups Aon among the 
higher. But more liberal expenditures for food do not guarantee gOOd dtflts. 
Diets are better in the North a)id West than in the South — because incomes and 
expenditures for food are liig^lier in N orth and West. Where food expenditures 
are same, diet in South as good as elsewhere — ^true of both Negro and White 
families. Poor diets are mare likely to be found in villages and cities than 
on farms. Among non-rdief families induded in Consumer Purdiases Study, 
35% of those in dties and viUages, 2$% oa fanns had poor diets. Superiority 
of many farm diets may be ascribed to large share (an average of about two- 
thirds) of food supply which is farm furnished— chiefly milk, eggs, v^etables. 
Question frequently asked: What income zinll support the level of food ex- 
penditures needed for an adequate dietf No simple answer to this. At 1938 
price levdSy families of two persons with incomes of $5oo-$iooo could pur- 
chase cither low cost or moderate cost good diets described in *'Ftanntqg for 
Good Nutrition,'' Yearbook of Agrienltnre, 1939^ Fsmilies of 5-S probably 
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would requixe incomes oi 1500-^2000 for saiuc diet. Aniung farm families 
&s much d^pttwin home food production and food iMircfaases as 

upon cash income. Swmmary: In general, quality of diet is determined not 
only by economic resources in relation to family size but also by the wisdom 
and economy with which resources are used with reference to nutrition. 

Discussion: It was pointed out that better diet on farms may in part be 
due to work of Farm Security Administration and Extension Service and 
that there shouhl be corresponding help given to people in towns. 

Dr. Stieheling: Not all farm diets good— only the average. Fully tfavee- 
fourtlis of Negro families on farms had incomes under $1000 a year (in cash 
and in kind). Dietary standards used for measuring adequacy comparatively 
low and no deductions were made for kitchen or plate waste or for cooking 
losses. 

Dr, PMpaird, in a report prepared together with Dr. Stiebeting on technical 

material on which to base pracdcal educational program for the homemaker in 
the low-income level : Large quantity and variety of material available, each 
piece adapted to particular group for particular purpose. Food budgets for 
vUlage and city jamUies — ^materials prepared to help homcmakers plan eco- 
nomical and adequate diets. Disis tofUtht family m€c m§ a 38 page bullcthi 
giving diet {dans at four levels of coot and nutritive value; woric for maxi- 
mum flexibility. Getting the most jor your food money — a 4 page leaflet wift 
illustrations to help in food selections; designed for low income families — 
weekly market lists for adequate diet at minimum cost and another for emer- 
gency use. Family jood budgets jor the use oj rcliej agencies-— icaAet pre- 
pared in 1933 to aid wd&re agencies in working out rdief allowances; two 
cost levels — minimum cost adequate diet and emei^ency diet. Similar ma- 
terial worked out by relief agencies with special emphasis on low cost foods 
available in locality ; follow through with market orders, menus, recipes ; often 
translated into Italian, Spanish, etc. Food budgets for farm families — in 
nearly every state Extension Service together with State Agricultural G>1- 
lege promoting "live at home" prognuns designed to he^ fum fiuniHes get 
as much of food supply as possible from farm ; integral part of Farm Security 
Administration. When disaster cufs dozen home-grmvn food — leaflet pre- 
pared jointly by Bureau Home Economics, Extension Service, and Children's 
Bureau, to help families adjust to devastation caused by droughts or floods. 
NuiHHon fiueaiiam^-9omt contained in all above pubUcatioos; other material 
in Good Food Habits jor ChUdrm, Food for CkUdran, MUk far fft# FamOy, 
and in publications on.food buying and preparation ; also in Consumers' Guide 
which goes to 120,000 families and family agencies; also the Market Basket, 
a 2-3 page leaflet issued weekly by Office of Information, Bureau of Human 
Nutrition and Home Economics. Movies; film strips prepared by Extension 
Service, Public Health Service, private agencies, and business groups. 

Dr, Clark brought up discnaaion ol ways of providing a chei^ diet contain- 
ing adequate vitamins, particulaHy educi^on to new forms of food. 

Dr. Stiebeling: Possible to work out synthetic diets, but new and strange 
things cause definite reactions against them. 

Dr. Clark: One job of scientific group is to lay out cheap but optimal diet 
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Actual sore spots in diet ought to be cleaned Should raise issue of pfioes 
of vitamin C, caldum, and vitamin B and nap out low cost diet eaoui^ 

of these elements. 

Dr. Benedict: At Massachusetts Institute of Technology they say they can 
provide a yearns food for $1.65, but in small ooo^pe^ive package you pay 
^ for anaU amount Job for eoonomists. 

Dr» Likert: Mark-up in i>rioes a problem. Must discover ways of meet> ' 
ing need, then matter of prqnmtion, then how to get people to use it — 
this last is our job. 

Dr. Stiebeling: If very low cost and monotonous diet worked out, would 
you get people to cat tt? 

Dr. Likert: If wocked out widi akemate choices to suit neighbofhood, 
should be tried. 

Dr. Cummings: Must also take seasonal duuiges into account. But must 
educate people to use acceptable foods. 

Dr. Clark: Soy bean meal has been tried. Spread through a county and a 
state in 6 months. Commttlee should try to get press behind such campaigns. 

Dr. IVilson: Opportunity for research on phenomena on national scale- 
attitude of people to enriched bread. Millers' nid people would not eat whole 
wheat bread. Millers surprised to note increasing demand for whole wheat 
bread or long extraction bread — attribute this to commotion about vitamins. 
Would be interesting to study consumption. Don't know how much increase 
exists, but could find out. 

Dr. Benedict: Mi|^ be tied up with good, going concern for nutritiooa] 
education. Might give general information useful elsewhere. 

Dr. Cummings: With knowledge oi results of certain methods, could 
employ them in other directions. 

Dr. Likert: Outiuits an increasing responsibility for this Committee. 

Dr, SHibtimg: Some changes are considerably moce difficult tbui just 
changing from white to enriched white bread. 

Dr. Clark: Against even experimental work on subject if there was any 
possibility of harm in any of suggested diets. 

Dr. Stiebeling: We are now engaged in inakin^ a study of spending and 
saving in rural families in wartime. This will provide data on incomes, sav- 
ings, and expenditures for living in the year 1941 and for the first quarter of 
194a. In addition to information on eiqwidltures for food there win be esti- 
mates of the quantities of food consumed in the spring of 1942 by different 
income classes and information on home food production prog^ms both in 
the spring of 1942 and for the year 1941. Report of comparison of milk con- 
sumption of families participating in the $4 program with consumption 
of families not participating. Tried to study same 1000 families before and 
after campaign, but at time of second survey only 624 families of original 
1000 families still at same address. Original group included all families of 
two or more persons eligible for relief ; did not include one-person families, 
aged or blind. Before program went into effect White families bought 1.63 
quarts per person per week at 11^ per quart; Negro famiUes bought 0.81 
quarts per person per wedc Half of eligible iamifies tnduded in sample par- 
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ticipatcd in program. Found consumption of fluid milk in White fomilies 
doubled, actual expenditures went up 24% ; in Negro families consumption 
tripled and actual money outlay went up some. During August one-fourth of 
all eligible families in District participated ; about half of eligible families of 
a or more participated* IVaskiiigUm Post suggests any low 
should be allowed to participate, induding all WPA.* 

* Available reports : 

U. S. D. A. 453 MP. Family food coasnmptioii and dietary leveli. Uiban and viUage 

series. 30 cents. 

U. S. D. A. Leaflet. 3 market lists ior low cost meals. Single copy free; $1.25 per loa 
U. S. D. A Leaflet Ifarfcet Hstt for mo d er a t e -cott and liberal mealg. Sin^ copy free; 
$i.as per 100. 

U. S. D. A Qr. 645. Low priced milk and the consumption of dairy products amoQg 
km income families, W^ashington, D. C, 194a lO oentt. 

U. S. D. A., .'\WI-i. Food for growth. 

All above bulletins are obtainable from Superintendent of Documents of the Gorera- 
ment Printing Office, Washington. D. C. 
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June 27. 1941 

Wesley Hardenbergh (American Meat Institute) : Institute comprises 
375 meat prooessbig companies. Bcigan mvestigation and campaign because 
of downward trend of meat consumption. Important to Institute, tD {Sfiners 
(25% cash income from selling meat animals). Hoped to discover consumer 

attitude. 

Elmo Roper (Consultant to American Meat Institute) : Survey of meat 
omstmiing habits; motives for eating; motives for not eating. First step — 
roddng cbair conversations with consumers, home economists, doctors. Second 
step, questionnaire pre-tested in 30 communities. Third step : 5200 interviews 
using questionnaire on Fortune cross-section, interviews with dieticians, home 
economists, domestic science teachers, and observers in butcher shops. Find- 
ings: 98.8% of all interviewed ate meat at some time, 36^ said it tasted 
bat (of long list off foods), 80% labdied meat as food that stayed with yoa 
longest; 60% of all evening meals contained meat, 50% noon meals, 33% 
morning meals. Differeitees: Men ate more than women, manual laborers 
more than white collar people. Meal at which meat eaten : South and South- 
west — fairly heavy at breakfast; South and Northwest, hea\^ at lunch; all 
exc^t Southwest heaviest at night; rural heaviest at breakfast and noon; 
urban, heaviest at evening. Meat preferences : tomb consumptioa largest in 
Northeast, smallest in Southwest (though area where lamb grown) ; 95% 
ate beef at some time ; more pork than beef meals, though more people actu- 
ally avoided pork than avoided beef. Drawbacks to meat consumption: 21% 
thought meat hard to digest; 75% (men and women equally) thought pork 
most difBcult of the meats to digest; 50% believed some or all meat fatten- 
ing. Although 30% did somethmg consistently to get vitamins in diet and 
4% women considiiaed vitamins most important in meal planning (9% coo- 
pered proteins most important; smaller % minerals), meat does not rank as 
important source of vitamins in public mind — 6% said meat best source, 
16% said meat contained some vitamins. Doctors and dieticians better in- 
formed but disagreed among themselves. Considered meat an important 
source of proteins, but these not generally regarded as so important in meal 
planning. Some 20% felt they ate too much meat. Comparisons of records 
kqpt by one-fifth of respondents with statements made showed they actually 
ate meat 1.4 times dail_\ ; tliought they should eat meat 1.4 times daily ; thought 
they did eat meat 1.7 times daily. Doctors and dieticians thought rich eat 
too much, poor too little. Actually, despite differences of quantity and quality, 
each group eats meat same number of times. Majority said meat "most ex- 
pensive food" for what you get out of it; easily understandable nnoe it is 

"^See minutes of the conference of Committee on Food Habits, June 37, 1941, uxler 
tsnetilk 

Ml 
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not regarded important source of vitamins and is considered by so many as 
indigestible. Thought by 13% that beef, if eaten more than once or twice 
a week, woulfl cause high blood pressure. Those eating meat infrequently, 
when asked why, said they did not feel need of it. Reasons given by 20% 
who felt too much meat eaten: keeps one from eating vegetables and other 
things "good for one;" hard to digest; bad for blood [nressure; bad for 
kidneys; fattening. Main factors afjcctiiu/ jnod'eatinr! Iwbifs: economic status 
and geography (far more than sex). Cereals, breads, meats showed practi- 
cally no variation in amounts consumed in different economic levels; con- 
sumption of fruits and juices (fruit and v^etable) declined sharply wHfa 
dedme in economic level. Tabulations of records <rf food eaten made only 
of meat consumption. 

Mr. Andrew Duncan (Leo Burnett Company) : Worked out advertising 
campaign for American Meat Institute. Carried research further to find wliat 
housewife means by "well-balanced" meal; what ])e()ple mean by "hard to 
digest" Decided groups which must be reached: iji thought leaders in 
fidd of nutrition (doctors, dentists, nurses, nutritionists) — special campaign 
couched in their own language necessary for these; 2) home economics teach- 
ers; 3) retailers and salesmen contacting retailers (about 2.000.000 people 
behind counters of some 500,000 retail outlets) ; 4) 130.000.000 consumers 
in 35,000,000 families. Media used to reach consumers: well-rounded list of 
national magazines can cover up to 75% of population (lower HaiA — True 
Siory, lAberty; middle third and upwards and downwards-^o/tmAijr Evening 
Post, Life, Colliers, Good Housekeeping, Ladies' Home Journal, Woman's 
Home Companion, McCaU's) ; newspapers (re^ch lower in economic scale); 
radio; outdoor and transportation ad\tTtising. Approach to appeals: must 
bring appeals down to family level; deal with problems of misinforma- 
tion about meat; tell correct nutritionai story of meat ; teach womea cuts of 
meat (in an earlier study found women generally knew only 12^15 cuts out 
of possible 260) in terms of expense and thrift 

Mr. }. H. Moningcr (American Meat Institute) : Described presentation 
of data to public to correct misinformation and give new information. Posi- 
tive points uncovered in Roper survey: people eat and like meat; public 
reoQgnixes meat has a satiety value. Negative points: public does not 
know about vitamins in meat ; think meat difficult to digest, fattening, expen- 
sive, too much is harmful — causes variety of ills. Checked presentation witii 
nutrition authorities before sending it out to pul)Hc. Showed numerous poster 
and chart exhibits to illustrate points. In messages to physicians answer four 
negative criticisms : vitamins, fattening, indigestibility, eat too much. In mes- 
sages to home economics teachers add other points-^economy and prepara- 
tion. In messages to general public stress : vitainins, digestibility, waiatUne (hn- 
portance of meat in modem reducing diet), satiety value, economy (show 
this without pointing directly to fact that meat is not expensive or that it 
is economical), leftovers (must take into consideration men's in.stinctive dis- 
like of;, appetite stuuulation by advertising appeal, reply to "eat too much" 
by dmwing meat in weU-balanced meal. In addition to direct adveitiaiiig also 
send material throitgh publicity channels; these may coincide with ad trend 
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or be more general in nature. At cunpaign goes on, fits more and more into 

broad program of nutrition. 

Mr. R. C. Pollock (National Live Stock and Meat Board) : Board estab- 
lished 18 years ago. Is independent of but cooperates with American Meat 
Institute. Uses research facilities of Bureau of Home Exonomics and state 
experiment stations; research projects largely in hands of the National 
Rcseardi CotmctL Board has own Department of Home Goonomics under 
Miss Inez Willson. Malce reguhir surveys on cost of meat. Last survey in 
Chicago showed 225 retail cuts at 25^* a pound or less. Gradually enlarged 
research program; Miss Anna Roller in charge of nutrition division. 

Miss Anna Boiler (National Live Stock and Meat Board) : Board carries 
on two types of research: fundamental research and dinical research. In- 
chides soch studies as: value of protein foods in reproduction and lactation; 
Mood regeneration ; iron content of animal tissues ; (at metabolism ; unsatu- 
rated fatty acids; effect of diflferent percentages of proteins in diet; effect 
of meat on biological value of proteins; effect on kidneys of diets high in 
protein; vitamin B complex; meat and disease; high protein diet in hyper- 
tensioa; hmelKa high in iron— effect on hemoglobin of under-privikged dul- 
dren; high protem diet in wetglit reducing and gaining complete metabolism 
wofk; lard and eczema ; anemia in infin^ and in ooUcge women. Open to 
sqggestions for studies to be inchided in program for next year. 

Mr. Pollock: Board has approved a study of loss of vitamins in meat as a 
result of cooking. Board ready to cooperate with national health defense pro- 
gram. Are working with retail meat dealers to help them sell housewifo less 
expensive cuts of meat Merchandising Department now working with Anny 
on meat problems. 

Mr. Max Cullcn ( National Live Stock and Meat Board) : Merchandising 
Department uses demonstration as chief method of instruction. Work of 
dqjartment divided into 5 sections: meat lectures (with demonstrations); 
meat eiifaibits at livestock exMiits and fairs; merchandising service (tech- 
nical information for autiiors, edtlors, pnUtshers) ; motion pictures ; training 
program for Army, Navy, and Conservation Corps. Try to help housewife 
select meat to better advantage. In demonstrations find relative importance 
of appeals to senses as follows : eye, 87% ; ear. 7% ; nose, 3.5% ; hand. 1.5% ; 
tongue, 1^0. After demonstration give booklets describing subject {Cashing 
m <m Pork, Cashing in om Lamb, Caskmg in am Beef, etc.) ; indude little read- 
ing matter, nmay pictures. Last year installed 138 exhibits across cotmtry; 
found people spent anywhere from 3-ao minutes observing exhibits and taking 
notes on cuts, etc. 

^^r. Pollock: Should consider possibility of tying defense program to media 
used by Board— exhibits, for example. Home Economics Department dis- 
tributes information regularly to 240 out of tiie 800 radio stations in United 
States on meat— selection, preparation, and utilization of food. Supply con- 
sumer literature for distril)ution. Maintain "clip-sheet" service on meat 
for 102 metropolitan newspapers. Sell (tqc* a copy) texthonk Ten Lessons 
on Meat to high schools. Monthly bulletin. The Food and Nutrition News, 
sent out to home economists with samples of other new Hterature. Home 
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Service DqMrtmeiit ooodacts oookuig acfaoott (empbuianir well-balanced 

meals) across countn'. Give stippnrting copy to newspapers, ^^^•men in 
charge also speak over radio. Syndicate service sends out copy weekly to 
about 122 papers — emphasis on less demanded and low cost cuts of meat. 
Second syndicate service at present going to another ii6 papers — are fur- 
nished with glossy prints of material on request Since first of year have beoi 
cooperating with Army. Merchandising men visited Aimy camps to observe 
problems involvcf!. Assist Army with crittintj. cooking, and on nutrition; 
not too much on cooking ; nutrition material taken from Government bulletins; 
cutting methods entirely new. 

Mr, CtMm: dwervatioa showed necessity for developing entirely new 
methods of meat cutting for Army to get uniform sised boneless roasts. 
Took informalion to mess sergeants and cooks. Made complete round of all 
lai^e Army posts in the 9 Corps Areas, Conducting 5 day meat traininj^ 
schools with key man from each regiment in attendance at tlie post school. 
Each returns to regiment as meat specialist. By August 15th, 800 such men 
win have been tndncd. Pr^ared supplementafy booldet* Mioi Rgfortnet 
Mamial far Mus SorfftatUt on4 Cooks. Prqiared large lecture charts: 
I ) tlircc functions of food and food daSBtfioBttons (made with cooperation 
of Col. Howe); 2) nutritional requirements of properly balanced meals; 
3) meat cookery; 4) meat cutting series; 5) location and nanus of wholesale 
cuts in various kinds of meat; 6) meat carving; 7) refrigeration, sanitation, 
safety, care of meat blocks and tools. These are for use in Army Bakers and 
Cooks Schools. In addition, give men handbook with neoessaiy references 
to put into practice information obtained at lecture demonstration. 

Mr. Pollock: Board has prepared booklet on lard for Army use — how to 
use and make different products with lard. Lots of pictures with very simple 
directions. Board has had prepared a motion picture on cuts of meat, methods 
of oooldng, methods of carving, and what there is in meat and what it will 
do for you. Since distributian b^pn (Dec. i. 1940) picture shown 11.893 
times to 2,422,256 persons, approximately 60^ high sdiool and ooUcge 
students, 40% adults. 

Mr. Hardenbergh: Offered cooperation of Meat Institute with program. 

Diseutsiom foUowmg formal reporit: 

. Mr, Ropor (in rq)Iy to question of Dr. M. Seay on breakdown of figures in 
econoanc levds of surv^) : Breakdown in terms of size of place, geogr^hi- 

cal area, section, age, economic level, but do not have tabulation of a particular 
economic level in terms of size of place, etc. Have an over-all picture of rural 
area as comi>arefl to other size groups. Do not iiavc, but could get, rural 
areas by geographical areas, or economic levels, etc Can give diet all the 
way through for an average day. 

Dr. Hazel K. Stiebeling: Farm family food consumption report g^ves by 
family size and income for different sections quantitieB of food consumed dur- 
ing a period of a week. 

Mr. Roper: In speaking of rural families in report, farm and nou-iarm are 
lumped together but oonld be separated. Pcrcentsge of rdief ftunilies in* 
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eluded in survey. Don't laumr effect of food stamp ptan, but woold llmnr 
figures off only for a small percentage of over-all. The survey was an aocu* 

rate cross-section of the entire population — geographical area, size of place, 
sex, occupation, age, and ecftnoiiiic level. Have several methods of checking. 
Booklets not returned la proper proportion (more rich and old replied) but 
threw out enough to fet aocttrate maofie of tooa Not likdy to do aaother 
survey soon becaiue habits duuige dowW, but the nmt sitnatioii with Hs 
rapid changes may make it necessary to check up. 

Mr. Pollock: Rapid changes illustrated by Army. In past little lamb used. 
Mess sergeants claimed soldiers did not like lamb. But survey made when 
lamb was served at two Army camps (13,000 taea) showed men 100% in 
fanror. 

Dr. M, G. Reid: Potters shown here presumably dealt with attitudes re- 
vealed in sur%'ey. What was response to di^cstihility Oucstion whether people 
mean feeling of discomfort or whether they mean absorption of food when they 
speak of digestibility. 

Jfr. Roper, Mr, Burnett: Don't know exactly what people do mean; 
advertisement tries to deal with both fiMtors. 

Miss WUisom: When people say a food is indigestible there is the ques- 
tion — how many speak from experience of actual digestive disttirbaooe due 
to a food ? Probably a very small proportion. 

Dr. W. H. Sebrell: An important point in advertising. May do harm if miss 
point. Attitude probably partly due to reoommendstions of physicians for 
foedmg of invalids or faabks. 

Miss BtMer: Publications of National Live Stodc and Meat Board stress 
fact that some meat ( those higher in fats) are more slowly digested rather 
than a difference in actual digestibility. Must begin with education of doctors 
on this. 

Dr. Rni: But is there in foct any difference in digiestibility? Advertis- 
ing of business groups shows some unwillingness to face tq) to someHiiaf 
that is a disadvantac^c to an actual product. Reaction to a angle advertise- 
ment conditioned partly hy other advertisements, etc. E\'asion rediices educa- 
tional value of posters. Recognition of limitations necessaiy if educational 
contribution not to be wasted. 

Mr. Momnger: Statements are first sufamitled to Council of Foods and 
Nutrition of the American Medical Association for their approval 

Dr. Rcid: Nevertheless attitude of public may be sceptical. 

Dr. Jl\ L. Warner: Important thing for Committee to k*now is where do you 
Nucceed and where have you failcfl. What kind of things do you do that rally 
get people to follow what you want than to do ? ... . What sort of things 
have you done that don't get the follow-up you would like? 

Mr. Roptr: Must start with analysis of whether emo ti on a l reasons for " • 
doii^ something are for you or against you (in making up advertising or 
propaganda) In meat situation have two strong emotional reasons for you 
f keeps you from getting hungry, tastes good) and a number of rational reasons 
against you. Must provide rational reasons which will dispel fears — must 
understate rather than exaggerate. If a strong cmotioBBl urge to do some- 



Copyrighted material 



i 



146 The ProhUm of Chemgktg Food HMs 

thing is missing, then must combine thing with aomelfaing die to provide • 
the emotional support. (Defense Bonds — no stronj^ emotional urge to save 
money — so must combine with do something for Uncle Sam). In general 
there is a tendency to overestimate amount of information common man has, 
tinderestiinate his oommon sense. Snooessful appeals are those whkh are 
sound ststanentSt onderstSiteRients nitiier tiuui ffiTinggf *Tifi*^f| directed toward 
person's actual self-interests. These statements backed up by eight years of 

research on subject. 

Mr. Leo Burnett (Leo Burnett Advertising Co.) : Emotional urge plus 
rationaUzation the basis of all successful advertising. Must appeal to self- 
interest Of reador. In nutrition program have problem of articulating the 
standards and yaidsticks. Must boil down points and put them where every- 
one can see diem. Changes probably greatly accelerated in present situation. 
Must find necessar>' emotional appeals — "everybody is doing it" and patri- 
otism probably would be successful. Two major divisions of problem— crafts- 
mansiiip (words, pictures, technique) and media. Should not depend solely 
on manubcturcrs, etc. ; must find ways to adequately place, focus material. 

Mr. Pottock: Must Interpret sdent^ data m such a way that the laymen 
or instructor can understand it. Story must be sound and reasonable. For 
instance, research on liver as source of vitamins eventually resulted in tre- 
nicnduus increase in sales of all kinds of liver. When lecture on liver is given 
in cooking school, all liver in town is bought up next day. And so on. In 
material on reducing or gaining diets, urge person to consult physician first 
Experimented with diets for reducing including lean meat. Qwdced effect 
of h^ protein diet on dogs and rats. Issue of Harper's Bazaar containing 
data on "Rcdticing with Meat" sold out; had to repeat article Tfi btiilding 
up a cain])aif:,'n must put emphasis on sound facts; against kind oi advertising 
that says "eat more," "drink more" — never urge people to eat more meat 
A program in Kansas Qty, Omaha, and St Louis stressing fo(«quarters 
comfrfelcly duuged sales in two montiis. Education on cooking temperatures 
of meat went slowly but now average woman knows low temperatures 
should be used. Got cooperation of Taylor instrument people when they made 
a meat thermometer. Must make information simple if it is to be used. Con- 
centration necessary on defense program. Commercial interests and educa- 
tional institutioas should go ahead hand in hand in interest of civilian and 
national defense. Put snrailable material in shape the layman can understand. 
People are eager for new information. Research on lard and eczema not 
complete — but people already asking for help. 

Dr. R. Wilder: Does acceptance by the Council on Foods of the .\n)erican 
Medical Association add to the value of an advertisement? Helps with Food 
and Drug Administration when American Medical Association standards are 
accepted. Must make one or two points of criticism. Meat eating may not 
cause hypertension, but most physicians would hestitate to allow a person 
with high blood pressure or nephritis, etc.. to eat a lot of meat. Might be 
Idckback on this advertising point. Another thing, approximately same num- 
ber of calories needed in summer as in winter, but in summer don't want 
foods with a high specific dynamic action, and meat is high. 
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Mr. Pottoek: People don't write m on ncfa points. But need advice and 
counsel of people like you. 

Miss Bolter: Statements based on editorial in Journal oj the American 
Medical Association. Meat does not cause elevation of blood pressure in un- 
conplicated cases of hyp e rt e n sion. But have hid little stress on point 

Mr. BunttU: American Medical Association seal Strang point in advertift' 
ing; apprals to retailers especially. 

Dr. Seay: Are we giving enough recoj^nition to importance of elementaxy 
schools — 20,000,000 people in elementary schools not yet reached. 

Dr. C. E. Guthe: Discussed problem at previous meetings — relative levfl of 
reading ability and vocabulary of group for whom material intended. 

Dr. R. Totmam: What is relation between correct information and correct 
action ? 

Mr. Roper: Information not tabulated complicated by economic factors. 
Must get cross-ruflf between amount of e<lucation and purchasing power, 

Mr. L. D. H. Weld (McCann-Erickson Advertising Agency) : Handle 
Pillsbury Flour advertising. No new surveys made. So far largely newspi^er 
advertising on vitamin reinforced flour. Too early to tell results. National 
Riscuit — new bran. Testing appeals. California Walnut Growers account — 
advertising — magazine, newspaper, outdoor, recipe books — increased consump- 
tion and length of season. Pineapple Association account — ^well rounded cam- 
paign aknost doubled sales of crushed pineapple. Shows habits not too hard 
to ch a ng e. Media used for educariooal work dq^Mnd on productt group to 
be reached. Magarines do not reach lowest income groups; reach these by 
radio and newspaper; some outdoor advertising. But no general answer. 
Importance of research work in planning campaign — various forms : broad 
consumers surveys, home tests needed to determine appeals and consumer 
attitude toward product Developing spedal techniques. No check when 
advertising has begun ex c ept possible later sales survey. 

Miss Marietta Eichilbtrger (Director of Nutrition Service of the Evapo- 
rated Milk Assn.) : Evaporated Milk Association organized in 1923 for re- 
search and education. All research carried on through fellowships. Method 
of interpretation of research depends on group to be reached ; tools for home 
economists, science, or giade room teachers, tcadicrs of adults, public health 
or welfare administrators, doctors, <kntists, nutritionists, nurses, etc Need 
for simi^Ufied interpretation. Evaporated milk — cow's milk — illustrated by 
poster. Evaporated milk a product, not a brand. Educate teachers to teach 
clients, etc. Publications carry seal of American Medical Association, some- 
times important, sometimes not. Non-technical language essential. Developed 
series of welfare leaflets— educatioa material followed by recipes — simple 
everyday ingredients — How to Feed 'Children in Nursery Schools; How 
to Feed Young Children in the Home simplified into Some Foods for Your 
Child simplified into Feeding Your Child. Feeding a Family at Low Cost 
simplified into Using Evaporated Milk in (rood Food for the Family. 
Educational material must be attractive— color, if possible two colors, pic- 
tures, white space, no crowding. Also plan teaching aids for use m s^ool 
room— posters, stories, comic struts, pla]rs, recipes, suggestions for activities. 
10 
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Several units of study on problem basis all showing evaporated milk as an 
economical, safe milk supply. Foreign language leaflets (Italian, Spanish, 
Yiddish) developed but not worth effort and cost Consunqydon mcreased 
from 7 pounds per person to i8 pounds per person over 20 years. Try to 
overcome prejudice against food in cans; taste prejudice — children's preju- 
dice due to adult influence. Use evaporated milk in nursery schools, school 
lunch programs — convenient as well as safe. Good acceptance. Leaflet on 
scliool lunches for WPA program. Always stress economy, safety. Infant 
feeding program — result of culy work of late Dr. Marriott — appixndmatdy 
10% of all babies in United States consume evaporated milk ; do not need to 
bp educated to like it. Evaporated milk tnorc easily and complett-ly 'li.s:^ested; 
calcium, other minerals, and vitamin values not impaired. Have no way of 
knowing exact distribution of evaporated milk or who gets it in home; would 
like to know. Approximately 60% now produced is reinforced with Vita- 
min D — approximately 50% fay means of irradiation, 10% fay addii^ fish oil 
concentrate. No data on sales appeal of each type. 
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JUNB 28, 1941 

Miss Mary Stucniy (Merrill-Palmer School) : On a study of changes in 
family food habits by Merrill-Palmer staff. Included only protective foods 
listed in Govt. Bull. Eat the Right Food. Suhniitted to faculty of Merrill- 
Palmer School, Merrill-Palmer students, an evening class of students at 
Wajne University, MerrUI-Pdmer parents, parents of WPA nursery school. 
Asked: l) if adtdts had changed habits; 2) conscious change; 3) frequency 
increased or decreased; 4) why changed. Changes: M-P staflF, 40%; M-P 
students. 2i%-36%; Wayne U., 50%; M-P parents, (f) 50.5%, (m) 44%; 
\\ PA parents, 32.8%. Reasons: education (highest all groups) ; medical 
advice ; change in environment ; change in taste and ways of preparation ; 
reducing ; professtooal connections ; sodal reasons. Mfikt by wMek tfotked: 
articles, lectures, dasses, profession, noteworthy few radio and no adver- 
tising. Actual changes: (men M-T') — ^grapefruit and dark bread ; also oranges, 
white bread, cheese, cereals; same for M-P women; (WPA parents) high 
in protective foods, especially milk, cereal, oranges, grapefruit, decrease in 
sweets ; (no occupation group) milk, grapefruit, oranges, meat, cheese, vege- 
tables, fish. In dealing witli data did not separate favorable froin unfsvonble 
cfaangea, but it could be done. Question of whether people really not influ- 
enced by radio, or just did not mention because of lack of prestige. Did not 
deal with any factors of enviromnent or background .such as income, nation- 
ali^, etc. 

ZV. Gwrgt D. Stoddard (State University of Iowa) : Read abstruts from 
four reseaithes, selected from bibliography of 3(^40 titles on changes in 

food habits of young children. l) K. Dunker: "Experimental Modification 
on Children's Food Preferences through Social Suggestion" in Journal oj 
Abnormal and Social Psychology, 1938, 3. Conclusion: There is a tendency 
to learn to like what is accepted, but liking or disliking always subject to 
social siiggestioii. Control group of diildren nude free choices of some foods; 
same duldren in pairs chose— dioioeB of second child of pair showed 55% due 
to social influence — ^younger (if more than 2| years) followed dder unless 
older an adult where might get respect barrier. Story telling experiment 
showed children liked (relatively) unpleasant hero food better than (rela- 
tively) pleasant hero poison; influence tended to survive original situation 
though gradual tapering off took place. 2) D. McCarthy: "Children's Feed- 
ing ProUcms in Relation to the Food Aversions in the Family,*' in CkUd 
Development, 1935, 6. Conclusions: Food aversions of family members 
associated with 35% of children's food aversions; problem group had more 
similar aversions than non-problem group and also had more peculiar or 
unique aversions. Higher percentage of identical food aversions among 

* See minutes of Comimttee 00 Food Habits conference of June a6, 1941, under same 

title. 
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siblings than between children and parents of same group. 3) T. F. Vance: 
"Food Selections of Nurscr>' School Children," in Child Development, 1932. 
3. Forty-four children, 25 observations each, choice of meat or eggs, 2 v^e- 
tables, sandwicb. Meat, apples, sandwidies, fish, TBnked high; vcgdaUes 
low ; creamed foods low. Single items preferred to combinations. Taste fMrtor, 
(emotional) conditioning and mechanical difficulties rank liigh in reason? for 
choices. Similar study comparing city with rural children showed diftercnt 
accepted foods for each group but all preferred white and dark bread, milk, 
custard, carrots, peas, and beans; most disliked common vegetables; rural 
children had better appetites. 4) G. M. Borgesoo (Teachers' CoUcge disaerta* 
tion) on observations done in WPA nursery school showed that Actors 
involved in getting children to cat included : watchful neglect ; pleasing at- 
mosphere ; social conversation ; small portions ; paired liked-disliked foods ; 
matter of fact attitude to refusals; good adult example. 

Dr. Arnold Gesell (Qinic of Child Development, New Haven Hospital) : 
On studies of devdopment of young babies under daslic cooditioiis of self- 
regulated feeding. Organism taken as point of .departure ; organism and cul- 
tural factors united in concept of development. Babies in homes; mothers 
charted feeding, waking, sleeping periods over long time. Found self-regula- 
tory fluctuation in all three factors ; interpreted as effortful attempts of organ- 
ism to afioon^iish increasingly mature adjustments. Range of flnduation 
varies .widi in&nt; those witii low variation fit best tfie usual 6xed schedules. 
Self-demand schedules satisfy infant physically and emotioaally; sense of 
security essential to mental health. Expresses democratic approach to prob- 
lem. Emphasis on meals changes with age: 0-3 months night meal; 3-6 
months breakfast; 6-18 months noon meal; 2-3 years night meals; 4-5, 6-12 
breakfast Waves of appetite and allergies affected by maturity factors. Pos- 
ture important Dr. R. Bemdict cited examples from primitive cultures show- 
ing agreement with Dr. Gesell's findings ; pointed out association between 
nursing and sense of security. Dr. Gesell emphasized same point in relation 
to sclf-sf lection. Dr. Stoddard— qucslion of foods chosen ; must be goo<l 
.. foods. Asked how much choice given infants. Dr. Gesell said not much ex- 
periment on this but also emphasised good foods; referred fo Qara Davis 
ch^iter in Vol. I of Brennemann's Praetiee of Pediatries. Dr. W. L, Warner 
asked how all this was related to improving of general food habits. After some 
discussion Dr. Gesell pointed out that the habits fonncd in first five years 
are vital; at present chikl participation in family meals (normal way) has 
declined. But diets are better. Getting enough choices of food to all people 
a problem of technology. Wrong feeding in early period creates a continu- 
ing cultural difficulty. Therefore must emphasize prevention rather thi^n 
re-education of adults; must set up ways of living in homes which win give 
organisms best chance to tfirive from beginning.* 

*Gc8dl, Arnold, tad Ilg. Fruwet L. Feeding bdnrior of inluitt: A pediatric ap- 

proacli to the mental hygiene of early life. Philadelphia, Lippincott, 1939. 

Gcscll, Arnold, and Ilg, Frances L., in collaboration with Learned, Janet, and Ames, 
Lotnse B. Infiut and cMId in tiie culture of today: The guidance <rf devdofment m 
hone and mnenr idxMl. New Yorle, Harper, 1943. 
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Dr, C. A. AUrieh (ChildKn's Memorial Hospital, OtiiaigD, HL) : In tfie 

newborn, cultural chai^^ have made little difiierence in their inherent aUIi- 
ties developed over the whole period of human evolution. Importance of 
selective behavior related to question of habits ; habits are based on satis- 
factions — things we like to do — but in children are a more reflex sort of 
behavior. HaUts can be positively or negatively indined— 4f against real 
nalisftirtion cannot be good habits* Therefore appetite must be allowed &ee 
range in selection. Aniant experiments and studies of children's choices 
show ability to make necessary choices for balanced diet. Selection of good 
foods show children will normally not select nutritionally forbidden foods 
(sugar, etc). Dr. Young of University of Illinois has theory taste buds may 
register deficits and so aid selection. Babies need few differait things to eat 
(as few as 6-7 kinds even to 4 years). Growth determines time children vrill 
accept new kinds of foods (semi-solids physically difficult before 4 months). 
lUit must not limit diet to what we now know is good — may find more foods 
later. Dr. Seay asked whether program should first stress right foods of 
ecunumic conditions. Dr. Aldrich: Infonnatiuii not enough; thwarted appe- 
tites lead to problems; must help all the time to develop right habits fram 
beginning* Research in Toronto on effect of protective foods given to pr^- 
nant mothers shows correct feeding (costing $200) will cut infant mortality. 
Afixs F. Stern: How are mothers induced to follow good program? Dr. Al- 
drich : By getting mothers to see child growth and development and to under- 
stand that pediatrician and mother only provide favorable environment. 
Oemonstrate time for changies in diet by devdopment of diUd itself. 

Mrs. Adeline Heinty (National Child Research Center, Washington, 
D. C.) : In work with pre-school children (7080 a year) one difficulty is 
analyzing likes and dislikes and giving right amount of cooperation in feed- 
ing problems. Some children have established dislikes ; others suddenly change 
likes (especially after 4 years). One group disliked vegetables; decided to 
allow complete free choice; after 3 weeks d i scussed mininnuns with them and 
within 2^ weeks got cooperation in eating rejected foods. Method also sue- 
cessful with 5 year olds; not with 3 year olds. Selection must be guided by 
some set minimum. Dr. Aldrich pointed out necessary differences when work - 
is tlierapeutic rather than (as his) preventive. Dr. Stoddard said both points 
of view necessary , task of C o m mittees to find what inflnenoes on food habits 
prevail in modem culture. /)r.C. £. GiflA# said object of both Committees so to 
int^rate human animal with opportunities that we will get best results. 
Dr. Benedict said important to find ways of working from beginning but also 
to correct bad existing developments. Dr. Aldrich: Of course, but ought 
to make use of findings of science. Dr. Gesell: But human organism itself 
oni^ to be center of gravity for aU woric 

Dr, Mwiom B. Lewetiberg (Iowa Stete CoQ^) : I nter e s ted to discover 
why diildren in Dr \'ance's sttKfy rejected vegetables. Experimented with 
effects of changed methods of preparation ; found children rejected strong 
tasting vegetables (onions for one ) ; textures also important — object to 
stringy or dry foods, gummy and starchy foods. If prepared to have mild 
taste and with good texture children would eat No comparative studies on 
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effect of £uiiily eating habits, but think they play part. In makiiig changes 
important to begin with what child likes, only small portions of disliked foods; 
no forcing. Discarding the cooking water may cause a loss of nutritive value 
but felt it more important first to develop a taste for food itself. 

Dr, Mary V, Cutteridge (Formerly, MerrUl-Fdmer Sdiodl)*: On tcbp 
thre value of two methods ol conducting lanch procedure. Two groups of 
duldren, 8 in each, ate in separate rooms. In first, children served selves; 
in second w^re served but allowed to clioose second servings. Observed by 
6 graduate students — estimate of food ; amount eaten by each child each item ; 
amount left uneaten; time taken to eat; child's behavior and conversation, in 
computing found three major mUUes: buSMdual d i ffer ence s (average of 
top diild more dian twice amount ol bottom ddld) ; differences on five days 
of week (Tuesday lowest, then Wednesday, Thursday, Monday, Friday) ; 
week to week differences (general increase due to outdoor play as spring 
advanced). Found mean amount consumed by self service exceeded that by 
control group. May point to cause of difficulties with small child in keq>ing 
him on a strlctiy regulated meal schedule. Are hoping to cany experiment 
out where can check all meals taken in a day. 

Excerpts from letter by Dr. IVillard Olson (University of Michigan) : Ex- 
presses doubt hal)it approach gets at some roots of problem ; verbal expres- 
sion of attitude seems to have relationship to organismic status of child 
(center of gravity of a series of measurements) in relation to chronological 
age. Attention should be given to affective and emotional aspects of food 
consumption ; recognise rdt^onships to growth of child as a whole. 

Dr. Benedict: Above experiment too Hinited to allow one to draw cultural 
conclusions; ought to have expermicnt using children of difTerent cultural 
backgrounds. Dr. Stoddard: Food only one means of expressing resistances 
in nursery school ages. Ouj^t to carry out studies of 2, 3, 4 year olds to 
h^^wr age ranges. Must also consider economic selective fiMtoir — in orphan- 
age where poorly fed, children eat everything offered. Dr. B, Wanntg: 
Loyalty strong in children of nursery school age. Can set up contract— jcrint 
goal with adult and so accomplish necessary task (eating). 

Miss Agnes Larson (City Supervisor of Home Economics, St. Paul, 
Minn.) : The object of our nutrition work in the City of St F^td is to locate 
undernourished duldren, overcome malnutrition, prevent fuitliei deficiency 
through dietary measures ; correct through medical procedures. Much of the 
work was carried on in the school in order to reach all pupils and through 
them their parents. Work was also carried on in the individual homes. 
Monthly classes were held for parents at school, and classroom instructicm 
was gncn to the diildren in school fay tiieir own dassroom teadwr. Feed- 
ii^ and care only effective if aooonipanied fay correct ive measures. Profakm 
of 500 Mexican families on vcrv' limited diet — which diildren accept; show 
no interest in other food until placed in nutrition clinic or influenced through 
home visitation. Conduct lunch services in schools: also nutrition clinics; 
nutrition classes for parents, for children ; home visitation work. Made ser- 

* There wa<; no opportunity for Dr. Gutteridce to review the snmnHuy of her renwrkt 
before the publication of this current report. 
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vey of influence of nutrition clinics on food and healtfl habits of undemoiir> 

ished children. Using; as controls 40 children from two schools. Ohserva- 
tions and measurements by students of nutrition at University through home 
visitation; contacts with social worker, teadiers, physician. Must have home 
cooperation to snooeed. Must also get childfen to cooperate willing^. Eco- 
nomic status of fittmly influential (larger the fomily 00 low income, worse 
tiie situation). Made thnrough tests ol children at banning of experiment. 
Allowed children to follow own wishes in eating lunch when started; within 
four weeks ahnost all dislikes disappeared, table manners improved, appetite 
improved. Improvement in rate of eating, play, sleep, behavior at mealtime, 
and aenroosness in over 40% of cases where fomicsly had difficulties. De- 
gree of excitafaility and evidence of ccrfds reduced. Scholarship improvement 
in 53% ; attentiveness in 56% ; posture in 66%. Reduction in mean percen- 
tage underweight from \2^/( to 7%. Right kind of illustrative material very 
necessary to put program across; prepare simple pamphlets for children, 
teachers, parents so that lessons can be followed through at school and home. 
No technical words. Can get going with foreign groups by praising what 
they have already done and go on from there — adding new tilings rather 
than makint^' abrupt changes. Outstanding defects in children were anemia, 
defective teeth, tonsils, ear conditions, cardiac diseases; 35% had defects 
that had to be corrected before building up; 80/0 had low hemoglobins. 
Dr, R. fVUder: What success with foreign groups ? Miss Larstm: Italbns and 
Mexicans problem, but get veiy good cooperation. Have six diet oentera in 
dty taking care of 300-400 funilies; 3100 children eating at centers at noon. 
Since each family averages 5 people, work with all reaches large population — 
mostly foreign. Get commodities from Office of Food Distribution which is 
supplemented by funds for food obtained through local agencies. 

Dr, BtM B, Waring (Cornell University) : Family Life Department 
stresses personality aspects ol food habits. A study of 10 best eaters — 10 
poorest eaten seennd to show that "good eating is an aspect of development 
in that the more advanced organism seems more likely to be a good feeder." 
Feeding not only organism's effort to satisfy hunger, luii also effort to satisfy 
social and atfectional needs. Necessary to liave people learn principles of 
guidance radier than merely practices, so iStnty can apply the principles in 
dtiier sftnation. Result of film material shown in Farm and Home Week 
as exp c iia ieut indicated parents liked to see parents learning and succeeding 
in guiding their children's eating better than hearing lectures about it. Pre- 
pared bulletins on children with food dislikes showing how these were over- 
come — idea to give priaciples fur parents to follow : what parent did, when 
she did it, and rdated what with why. Tried to put over idea of relationship 
between parent and child — that principle will fall down if based on unwhole- 
some relationship. Three categories of action: child and adult with joint 
effort and purposes ; efforts opposed ; efforts unrelated or independent. Under 
these categories illustrated if and when social pressure (adult stej) in) de- 
sirable. Plan small 4 page pamphlets simply written. Try to help parents 
fed less strain, more condSdenoe. Give minimum first serving in school and 
advocate it for home if child gets this amount into him» parent can rest 
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easy about whatever else is chosen. A study of method in influencing food 
habits of low income families — instruction given in home visiting was effective. 
Foilow-up showed improvement persisted. 

Remainder oj program devoted to educational programs and their 
orkniaiUm. 

Mits Si$€ Taylar (Federal Security Agency, Department of Agricultttre) : 

Federal Security Agency is the action agenqr set up in the Umted States 
Department of Agriculture to help low income farm families who are unable 
to secure a loan from any other lending agency; it has given rehabilitation 
aid to some 900,000 families. The method is one of loans based on farm and 
home operating plans, supplemeiited witii educatioii in the neoesary prac- 
tices. It is a " sup e rv i s e d credtt" pfognm> Federal Security Agency £sm 
and home supervisors visit lamit and homes of borrower families to discuss 
their problems, analyze their resources, and develop with each family a farm 
and home plan which will include : i ) production of adequate food for the 
family, 2) feed for livestock, 3) diversified tana enterprises for cash income, 
4) ftuin and home operating budgets, 5) improved Isim and home practices 
which will lead to an improved level <d living for the ismily and greater 
financial security. 

Making home-grown food available has been the greatest single factor in im- 
proving food habits which have resulted in improved health of Federal 
Security Agency borrower families. This has been accomplished by planning 
vrith the families for adequate home production and giving diem financw J 
assistance and round-the-year, on-tfae^arm advice. Subsistence prodnctiQa 
of milk has increased from an annual 99 gallons per family before tiidr 
acceptance on the Federal Security Agency program to 488 gallons; canned 
fruits and vegetables from 51 quarts to 242 quarts; meat from 85 poimds to 
447 pounds; and the average family lias had an increase of about 88 dozen 
eggs. Fbmiliig is based 011 individual fomily needs. Planning tiie food supply 
begins with l£e amounts and types of food the family should use each day 
and the amount they will need for a year. The next step is planning how 
much the family will use and what they will produce. Planning for home 
production is very complete. It includes the number of subsistence live- 
stock, their feed, care, and management; an adequate supply of vegetables 
and fruits for use fresh, for canning, drying, and storing; imd the necessaiy • 
equipment and materials for production, sach as good quality seed, insecti- 
cides, fencing for gardens, pressure oookers, jars for fanning, and proper 
storage facilities. 

Cooperative purchasing of farm and home equipment and machinery is 
encouraged among families who are not able to own it individually. Proper 
tenure arrangements are important to an adequate home-grown food sup^y. 
Federal Security Agency assists the landlord and tenant to draw up a lease 
that will encourage food production as well as cash crops. Assured occupancy 
for three to five years with written tenure agreements, recognizing the family's 
need for producing their own food, has led to more adequate gardens and 
more subsistence livestock on rented forms. Actual teadiing of improved 
practices has resulted not only in production of more food but also in better 
variety, better quality, and better use of food. For example, some peopk do 
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not wanl milk beaitae th^ oarer had milk of good quality, some do- not 
like carrots because tli^ never learned how to serve them. 

Care of food, how to plan, cook, and serve palatable meals has been an 
important part of teaching Federal Security Agency's families. In teach- 
ing, the demonstration method has been stressed and it has been found impor- 
tant to have the men and women of the families together in both demonstra- 
tioo and discussions. Farm and home tours to obeerve good practices have 
proven very effective. All nutrition has been taught in 'very simple terms, 
materials from United States Department of Agriculture and the Colleges 
of Agriculture and from other sources having suitable material have been 
adapted for use with low income farm families. Perhaps the outstanding 
result of Increased home production of food by Federal Security Agency 
famiHes has been improved health. The chaiige in morale as evidenced fay 
the increased participation in co mmunity acttnties goes to show tfie over-iA 
effect of improved level of living. 

Dr. Norman Leon Gold (Food Distribution Administration): Surplus 
Marketing Administration operation of Food Stamp Program, School Lunch 
Program, Low Cost Milk Programs, direct purchase and distribution of 
commodities to neetty families; the Cotton Stamp Program; and, with AAA, 
the use of cotton stamps to reduce cotton acreage and increase home produce 
tion of food. Little value in teaching unless people can take advantage of 
education. People in need of better diets must have resources. Currently 
4,000,000 people getting about $2.35 per month on Food Stamp Program 
for food; abcnt 6,000,000 receiving commodities directly timqgh wd&re 
dqiartments in states; 4,750,000 children getting some commodities thraq^ 
sdiool free lundi program — lunches made up in whole or in part of tiiese 
commodities ; about 500,000 people getting milk under low cost milk program; 
about 281,000 school children getting penny milk. These programs provide 
a tangible basis for community effort toward education in food values. Can 
link program to something de&ute in which whole community can partic^Mte. 
Blue stamps, issued after purchase of orange stamps, insure that surplus foodr 
do not merely supplant others. School lunch programs insure increase in 
total food consumption, but too many children will get nothing in summer 
because sclioois closed. Agriculture has undertaken expansion program 
toward areas of greatest food needs ; some on surplus list are those we do 
not produce enough of. Need an agricultural program based on nutritional 
lines; woukl make sense. Replace export markets. Need 20% more milk; 
100% more leafy green and yellow vegetables; 70% more t'^matoes nnd 
citrus fruits; 15% more butter; 35% more eggs. Food Stamp 1 rogram and 
lunch program concerned witli over-all agricultural problem — help both farmer 
and consumer. Study in Dayton, Ohio, by Bureau of Human Nutrition and 
Hfline E co n o m i cs indicates increase in vitamin content of diet and practi* 
cally all nutrients; still lack of caldum. Farm program means ttandating 
vitamins, etc., into commodities for consun^ytion. Now about to stress 
increased consumption of fresh vegetables. 

Dr. Faith IVilliams (Department of Labor): Bureau of Labor Statistics 
in 1918 studied food expenditures in cities tliroughout the United States. 
The ample covered families d employed derica] workers and employed 
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wage earner bmtlies witti at teast one child tmder sixteen. In 1936 made 
new study of 35 of these same cities including wider family sampling. In- 
creased use of some foods such as fresh fruits and veg^etables and milk shows 
effects of p^rcater availability, campai^s of use of foods; but also indicates 
strong attacliments to special kinds ot diets carrying over the whole period 
to given localities. This latter point important in ptenning educational pro- 
grams and nse of surpluses, etc. 

Miss Frances Stern (Food Clinic of Tlie Boston Dispensary, Boston, 
Mass.) : The Food Qinic came into being about 25 years ago, to serve tbc 
needs of the out-patient for scientific food guidance as an aid to successful 
medical treatment. 

The Food Clinic of The Boston Dispensary now has aboitt 7000 visits 

annually, by 1500 patients. All patients are referred by the staff physicians. 

In the I''ood Clinic tlif dietician ])1ans the dietary regime on the basis of 
laboratory and medical findings and recommendations, and on her understand- 
ing of the patient and tlie economic, social, mental, and emotional factors in 
his life, gained from the medical record and from the nutritional history whidi 
she takes in conference with the patient 

Teaching the patient is essential to successful food treatment. To under- 
stand why he sliould adhere faithfully to his diet, the patient must know why 
certain foods are prescribed for him. So the dietician helps him to under- 
stand that foods contain substances or constituents like those of which the 
body is composed, bow these food oonstitaents aid in upbuildini; md main- 
taining heahfay growth, and vigor, and why the foods m Us diet idll serve his 
spedal needs. Other members of the patient's family are brought into dns 
teaching program, to obtain their tmderstanding and cooperation. 

The Food Clinic is constantly devclojMng materials to help interpret these 
principles of nutrition not only to patients, but to the students who receive 
instructton in Hnt Food Clinic in the practice of dietetics and to all wbo teach 
in tfie interests of public health. In tiie Oinic, where the patients r e pres e nt 
30 nationalities, such materials help to overcome diffiailties in understanding 
the spoken word. The exhibit proves to be a most interesting and helpful 
means of teaching the essentials of nutrition that every one should know. 

The book "Applied Dietetics," which describes the principles, procedures, 
and methods ol food treatment in tiie Food Qinic, widi many tables to be^ 
in the computation and evaluation of diets, nonnal and thetapeutic, is forth- 
coming in a new ecHtion. 

The Department of Health Education, affiliated with the Food Clinic of 
The Boston Dispensary, has developed methods and materials for teaching 
patients while they await treatment The book, "How to Teach Nutrition to 
ChiMren," * is the outcome of this work. Its purpose is to teach the food 
constituents, how they serve body needs, and what their food sources are. 
Special mention should be made also of a chart "Feed Your Body to Protect 
Health" which also carries out this philosophy of teaching, and of a color 
film, "Fun in Food," which is based on the book referred to above. The 

♦ Pfaffman, Mary, and Stern, Frances. How to teach nutrition to children. New York, 
Barrows, 1942. 234 p. (Formerly published under title, "Food and your body.") 
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chut can be obtained from The Food CSinic of The Boston Dispensafy, and 

the film from Films Inc., 330 West 42nd Street, New Yoxic Gty. 

The Food Clinic extends its teachinf^ program to the community through 
the food clinic established in the Young Women's Christian Association, 
the nutrition and health ^ucation department in tlie Burroughs Newsboys 
Fonndatkm, through spedal meetings held with mothers in the Dispensary, 
and to nmsf parts o£ the world throocrh its publicatioos, students, and visitors. 

Miss Grace M, Henderson (Adult Homemaking Educaidon, Cornell Uni- *~ 
versity) : Have we, who are interested in food habits, responsibility beyond 
selhnt^ an improved diet? May we not actually best achieve that end if wc 
at tlie same time lead families and groups of families in the further devel(^- 
ment of the at least equally important aUUty to tiunk, to plan, to experiment, 
and to evaloate, in relation to their other needs? We can get people to taste 
new foods, to exchange recipes, and to want to eat them. We can hdp home- 
makers become skillful in preparing them. We can sometimes work with 
stores and others to make foods availal)!e. But jatniUcs have to consider jood 
in relation to other wants and must choose among them. They need to con- 
sider costs, relathre Importance of other needs, and the moncgr and material 
that is avaflable. Helping them continually to improve this ability and disposi- 
tion to choose, plan, and decide carefully is our opportunity while working 
for better health. Family willingness and ability to think independently is 
basic to a vigorous democracy ; as is good food. Many nutritionists are teach- 
ing for both purposes. They meet with families and groups of fomilies who 
(^cuss not only the relation of food and food dements to health problems, 
but costs in rdation to femily incomes and to their other needs. Professional 
teachers are supplemented by and cooperate with lay leaders in attacking 
family and community iieahh problems. It takes time, but families recognize 
the desirability of the slower approach. They want to think, experiment, and 
evaluate as a family group, in this and other vital daily prabicms. Good food 
habits and health then result, and with them, thooghtful management, under- 
standing, ongoing community programs of education and cooperation, and 
increasingly able local leadership; in short healthful and abfe deoKKiatic 
communities. 

Miss Dorothy Bovee (American Red Cross, Washington, D. C.) : Influence 
oj EducttUon of Food HabUs m ihe Mulbmy Ana m Niw York. Staff Nutri- 
tionist at Mulberry Health Center— Little Italy. Selected 135 funiHes at 
random out of 539; divided into 3 groups: i) control, 2) to 7 public nurses, 
3) special education group. First made survey of entire family situation; 
special emphasis on food eaten by children (using 5 point rating scale). Did 
9 months intensive educational work on group 3. Patient dose contact with 
parents, children j had to esta b lish motivation, etc Brought out ino^Mirtanoe 
at individual teaching, especially for foreign ftunilies. At end of 9 months 
again gave children status (with rating scale) and found considerable improve- 
ment in famiHes of group 3. Found it unwise to change diet; better to get — 
people to re-establish old good habits and then help make readjustments in 
terms of present situation. Reprints of study available at Milbank Memorial 
Fund. 
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THE WARTIME ROLES OF THE NUTRITIONIST 

AMD 

SUPPLEMENTING THE RdLE OF THE NUTRITIONIST AT 

THE HOUSEHOLD LEVEL* 

Afril 36, 1942-JuNB 16, 1942 

Many leading nutritionists in Washington attended these meetings and 
participated in the diicassion. They commented at first on tlie bad^round 
materials, and contmued with a general diacusnon. The ntitritumiats enpha- 
sized that their role in wartime was very sinular to that in peacettme, only 

more intensified, and that its most important aspect was to provide the scien- 
tific information which would be most useful to those working directly with 
families and their food problems. Too great emphasis on the long-time 
aspects o£ the program with only cursory recognition of the war dtnatkm 
was thoqght likdy to detract from the progxam, as people very easily thmk 
of a nutrition program as part of a welfare pcogram that is identified with 
femininity, passivity, and being on the defensive. The usefulness of the war 
situation in focusing attention on the importance of good nutrition was 
brought out with the example of the "Food for Freedom" slogan, whicli was 
very effective in givitig increased emphasis to progress in food production 
and nutrition education. 

The methods of presenting nutriti(m informaticm to the public and the 
role of the nutritionist in this activity were discussed. Nutrition interest 
for many people is synonymous with taking a course, and it is neces^iry to 
consider which of tlie various types of people with some nutriuoa training 
can help most in leading such groups. Volunteers, induding both tiiose who 
have had formal training in nutrition and lay people who have taken nutrition 
courses, can be effectively used only if they also know how to make the teach- 
ing and the subject matter alive. An experiment in New York City was 
described, in which specialists gave the women not only tlie necessary nutri- 
tion information but also the techniques for handling groups and creating the 
fM«tf for the information. These women then ormanused other groups, some 
in cooperation with schools, and arranged to take care of the young children 
while the mothers met. Emphasis in these groups was placed on democratic 
leadership, getting the women to participate actively, and reaching women not 
otherwise touched by civilian groups. 

The motivation for such study groups can easily be found in the present 
problem of meeting rising prices and the chanfmg food situation and still 
feeding one's fomfly adequately. This meets the important requirement of 
wwihining oooaumer interests with nutrition educatioa 

*Bsdigroand material for these two liaison sessions, hdd April a6, 194a, and June 16^ 
194a, were three memoranda, "The Wartime Roles of the Nutritionist," by Dr. Margaret 
. llieid, "A Definition Study," by Rhoda Metraux, in which definitions of a nutritionist 
were collected, and "A New Yoric GUj Experiment in Home MaUnff in Wartime^'* tgr 
Dr. Ruth Benedict See minntes of Uaiaon Scations of the Conmhiee on Food HsUb^ 
under same titlea. 
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LOCAL FOOD SUFFICIENCY* 

SspniCBBK 26, i94a-NovBiiBiR 21, 1942 

The fifit of these two meeting was a diacussion of the badcground ma* 
terial presented by Mr. Frank t and was devoted primarily to the problem 

of ways in which local food sufficiency for high vitamin vegetables could be 
developed to meet prohahle shortages. Mr. David Meeker of the Food 
Requirements Committee explained that on the average only 10-1^^0 of the 
vegetable supply is grown in areas adjacent to the dties, and that in addition 
to the tran^Mftatkm problem there would also be the pFoUcms created by 
serious shortages of labor, both in the production and processing of food. 
He emphasized the importance of providing labor to maintain essential 
production in commercial market and truck gardening areas and of finding 
ways to adjust the diet to maintain health if smaller supplies of certain crops 
were availiibfe. 

Some of the diflinillies in fiadtng: a successful solutiott were discussed. 

Victor}' gardens, or cooperative community gardens, constitute a partial 
solution to the problem and were thought likely to increase in numbers in 
X943. Greatly increased production from local commercial market gardens was 
not anticipated due to increased hfaor shortage and, although the use of 
youth mi^ do modi to alleviate tiie labor diortBge, tiie success of such a 
progrsm requires the close coo]^eration of the schools, many of whidhi con- 
sider it a threat to the rep^ular educational plan and consequently as some- 
thing which would have to be incidental. It was emphasized that the people 
need to be made aware of the seriousness of the situation and to understand 
tiie problems ol food shortage, of farm labor, of Uie iumer himsdf, and of 
ways of attaining good nutrition, as wdl as to reafiae tiiat cooperation is 
required to feed each community. 

At the second meeting, Mr. E. M. Lloyd of the British Food ^fission 
described the British experience in handling local gardening problems. Tie 
explained tliat a great deal of propaganda was used to stimulate the raising 
of gardens, that the cultivation tk v^gelabfcs with high vitamin A and C 
omtent was stressed, and luxuiy crops of low nutritiona] value were reduced. 
It was shown through demonstration plots that an average plot of ground 
would supply sufficient vegetables for a family throughout the year, and that 
was made the goal for all rural families. People paid rent for their plots. 
England did not find that gardening projects diverted manpower from com- 
meroal projects nor that it was impossaUe to get city people bade into 
gardening habits. 

*See flihmles of the Liaison Sessions of the Gmunittee on Food Habits, tinder same 
title. 

t A memorandam on "Local Food Sufficiency for Improving Nntrition in Wartime," 
prepared by Mr. L. K. Frank, served as background material for the first meeting, held 
Scpleniber XMa> 

t» 
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RATIONING AND iMORALE* 



November ai, 1942 

This session was devoted to a series of papers describing the rationing 
qrstems in other cotintries and a discussion of the possible appUcatkm and 
acceptance in this coimtry. 

Mr. Sven Dahlman, of the Legation of Sweden, described the Swedish 
system, in which all the important staple foods except milk, potatoes and 
other vegetables, and fish are nitioiied. Miflc lattoning has been avoided ooly 
by diluting tiie milk 10% and by limiting cheese production to less tduUB a 
third of the normal. Point rationing has been used for bread and flour prod- 
ucts and for meat. Those doing liard labor are given extra rations. Since 
prices on some of the unrationed foodstuffs have risen considerably, arrange- 
ments have been made so that people bdow a oertain moome levd can tey 
some of the most important commodities at reduced prices. Very little objec* 
tion has been made to this system in prindpel, although many people lave 
been reluctant to accept the price-reduction cards. Democratic cooperation 
has been used as the basis for the rationing system. It has been well accepted, 
probably partly due to the Government's efforts to interpret the various regu- 
lations and the encroachments on private life and habits, to the edncattooal 
efforts of cooperating civic organizations and public authorities, and to the 
fact that the chairman of the Board in each community, upon whom rests 
much of the responsibility for the actual working of the system, is a member 
of that community. There is never an advance announcement of rationing, 
and since in many cases it lias been introduced before actual shortage forced 
i^ there has been sorprisini^y IHUe luMiding. 

Mr. E. M. Llqyd, of the British Food Mission, described the British sys- 
tem and emphasised that control must not be merely bureaucratic, but de- 
f)ends upon willing cooperation and the spirit of democratic self-government. 
At the present time most foods are rationed except for bread and flour, pota- 
toes, carrots and otiier vegetables, and fish. A value ration is used for meat, 
that iSt the consumer is per mi tted to spend a certain amount of money weekly 
for meat; tiiis implies uniform wholesale and retail prices for meat, whidi 
is possible only because the Government does all the buying and importii^. 
Point rationing has been applied to a wide range of miscellaneous groceries, 
including canned meats and fish, and cereals, and also to clothing. Extra 
allowances of food per meal are given to the factory canteens, which provide 
the mid-day meal and are oonqnilsofy in all factories employing mote than 
250 woricers. Other canteens have been established for heavy workers not in 
factories, and an additional cheese ration is made available for agricultural 
and railroad men who could not be served by a canteen. The greatest atten- 

*Stt adntites of the Liaison Sctsioa of die Coaunittee on Food Habits, November si, 
194^ under this title; 
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tion has been tijiven to the production of milk, which is supplied at Iirilf price 
or free to mothers and children, depending upon income level. Rationing is 
believed to have contributed to tlie improvement in tlie general level of nutri- 
tion in England. 

Mn. Fnnces Rintz, of fhe Oflioc of Price Adniini8lration» reviewed tfie 

German rationing system, which differs principally from those in other coun- 
tries by being part of a total economic plan. It is recognized of importance 
to morale in any country to guarantee the presence of the ration through 
planned allocation of food, to make it possible for all holders of coupons to 
take up their full ration regardless of inoGme through fixed or controlled 
prices, and to provide for spedal groups in the popidation. In Germany a 
conqjlcx system of differential rationing, apparent mainly in the rations of 
meat, bread, fats, and oils, has l>een worked out, with nine different categories 
of people according to age and occupation. Special attempts have been made 
to compensate for inadequacies in the diet by the differential use of synthetic 
vitamins or special allotments of foods with high vitamin oootent Since every 
consumer desires to obtain his full share of goods, it is fdt that the rationing 
system has led to a significant leveling out of food consumption among the 
richer and poorer groups of the population. A device to avoid the black 
market is the occasional issuance of an extra allotment of a commodi^ for 
which other coupons may be exchanged and spent. 

The ensuing discussion brought out the importance of recognising three 
main problems in r^ard to rationing: that steps must be taken to insure 
that the foo<l permitted by the ration is availa!)lc. tliat there must be effec- 
tive demand, i.e., sufficient purchasing power on the part of all members of 
the population for using their coupons, and that allowances must be made 
for regional or national differences. In regard to the first, some problems 
to be met in insuring tiie ration were the incrcanng difficulties in produc- 
tion, the growing estimates of non-civilian food requirements, and tiie waste 
of food, particularly in restaurants. Rationing is one answer to waste, but 
may be diftkult to introduce at this late date because of the prevalent atti- 
tude tliat "it can't happen here," and also because it is still thought of as a 
last resort, rather than as a means of putting the full energies of the country 
into the war effort Suggestions as to how effective demand mig^ be made 
certain were i) to add a subsidy to the basic ratioatng control in order 
to increase the purchasing power of the lower income grotips, 2) to make 
coupons valid for only a liiuitcd period of time, and 3) to make basic alloca- 
tion of food supplies like milk, ihe points system, with advantages to the 
consumer In terms of freedom of dioke and partknlariy freedom to use any 
number of stores rather than being tied to one, was discussed. This wouM 
mem in the United States a very tight control at the primary distribution 
point where the coupons would be collected, which is more complex than 
that in Britain where the government itself sells to the distributor. Since 
people generally feel they must use all their ration, it was thought that the 
mitritional level would be raised as a result of rationing foods iriudi should 
be a part of the diet 
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FEEDING LIBERATED COUNTRIES AND NUTRITION 

EDUCATION* 



January 23, 1943 

At this meeting a pattern was developed for prcscntinpj information to the 
American people about feeding liberated countries. Tlie entire program 
demonstrated i) liow understanding can be developed and interest aroused 
in the actual engineering proUem that is presented hy food deficiencies all 
over Europe, and 2) the steps that can be taken to overcome these de- 
ficiencies. It also showed how the material can be integrated into the whole 
nutrition program so that the American people would learn more about 
nutrition itself. 

According to Mr. L. A. H. Peters, Agricultural Attache of the Nether- 
lands Embftssy, information on the sititatioa in Holland is obtained horn 
persons who have escaped from Holland as well as through Nazi -controlled 
newspapers and radio which, if distorting the data, probably make it look 
more optimistic. In November 1942. the eiicrj^y value of the legal food ration 
per normal consumer per day was 1500 calories, far below the League of 
Nations standard of 2900 calories. The shortages were greatest in the pro- 
tective foods* and there was a 76% deficiency in bis and calcium. Silent cvi- 
denoe of this was the 124% increase in deadis due to influenza in 1941 over 
1939. In addition, the greater incidence of certain contarfiniis diseases, such 
as diphtheria and dysentery, was attributed partly to nutritional deficiencies 
and partly to lack of medical supplies. The need for extensive relief measures 
in tiie form of large quantities A meat and eggs, or appropriate suts tito lies, 
as wdt as other foods rich in vitamins and minerals was particularly stressed. 
Feed and eggs for hatching would also have to be imported in order to rdiabili- 
tate domestic production. 

Miss Maria Rabicka, of the Polish Information Center, reported that the 
educated and professional classes in Poland are being slowly starved, and the 
masses are reduced to slavery. Little is known of the food situatkm in the 
eastern part of Poland, although the people living there are believed to be in 
dire straits. In the central region, the aim of the German-controlled eooooragr 
is to obtain in the shortest possible time the maximum food and economic 
resources for the German war effnrt. Official rations amount to only 700-800 
calories per day, and yet the people are subjected to tlie heaviest labor. Horse- 
flesh is a luxmy. In- such a situation, Uack mailcets flourish, but the prices 
are so eicofhitant and wages so low that many cannot patronize them. In 
the western part of tlic countr>', which has been illegally "incorporated" into 
Germany, the food supplies are allocated for the Poles only after the stores 

* See "Feeding Liberated Countries sad Nutrilioa Edncatiao,*' Jonrnal American 

Dietetic Association, 19:259-273, 1943. 

Also minotes of the Liaison Session of the Committee on Food Habits, January 23, 
XM mder suae lifie. 
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for the Germans in that region have been adequati^ Mpplied. The Jews are 

subjected to the worst conditions of all as they are restricted to the ghettos 
where the ration is continually changed and usually reduced, and the black 
market, where the prices are even higher, is more dangerous because of the 
strict snrveiUance and harsher punishment 

It was estimated tiiat Poland wodld need extensive relief for probabty a 
year after the war, althougji in certain areas the food-iiroducing potentialities 
might be fairlv jjood because of the German use of the ground fnr a<;'riculture. 

The North African situation was described by Mr. Milton S. ICisenhower, 
of the Ofhce of War Information, who r^orted that the Nazis had taken 
everything movable from tiie area, so that food, clothing, and other commodi- 
ties were so scarce that people could not even use their money. The first tiiiiig 
to be done is to tide over Ae civilian populatkm with food until the new crop 
is harvested, and in the meantime help them produce the maximum amount 
of food themselves by sending neccssarv' fertilizers, machinery repair parts, 
and fuel for the mechanized farm equipment. Plans should also be laid to 
give help for the esqanaion of production as quickly as possiUe. 

As exanq>les of the way in which news about feeding operations could be 
made both interesting and niitrttianally educational, two of the speakers de- 
scribed the present plans for an emergency ration and for longer-time feed- 
ing in the liberated countries. Some of tlie requirements for both are that 
they be higlily nutritious but yet require only commodities available in large 
amount^ compact, stable under adverse conditions, and not too hard to eat 

Miss Chailotte Qiatfidd, foraieriy of the Bureau of Human Nutrition and 
Home Kcotiomics, United States Department of Agriculture, described the 
emergency ration, which is planned for use in reoccupied countries behind 
the lines where there may l>e complete absence of other foods and very primi- 
tive or no cooking facilities. The present plan is to furnish 2,000 calories 
per day per person at a weight of slightly over cue pound. Four ratioos have 
been planned thus far, containing as the chief ingredients: i) a dry soup 
containing skim milk, peas, seasoning, and brewer's yeast; 2) a reinforced 
cereal; 3) a biscuit; 4) a peanut butter-soy spread to use on the biscuit. 
Other plans are to develop some fat to be used as a spread or in the soup, 
and some source of Vitamin C, either in the form of legumes to be sprouted 
or concentrates. 

Dr. Esther F. Phipard, of the Btu^u of Human Nutrition and Home Eco- 
nomics, United States Department of Agriculture, described the problems to 

he met in planning for longer-time feeding in the liberated countries, namely, 
estimating carefully the food requirements of each country and planning for 
the accumulation of food supplies to meet the requiremaits. Should no food 
be available in a liberated country, a complete maintenance ration can be 
built around grain products whidi are abundant in this country, supple- 
mented by smaller amounts of other types of food. Milk in some form should 
be sent into every country, and special provision made for children and for 
pregnant and nursing mothers. Infants in particular should be supplied with 
a completely adequate food supply as malnutrition at this early age seems to 
have more disastrous effects hter than malnutrition at any other age. 



Copyrighted material 



16* 



The Pfobkm o/ Changing Food Habits 



In the short discussion folkming these two papers, the suggestion was 
made lepeatedly that we need to tiom Hie acceptabiKty of these emerge n cy 

rations to the various nationality groups who may receive tiieni,'anoe pos- 
sibly a change in the combination of foods, or the form in which they are to be 
prepared, or in the seasoning, may determine to a great degree their useful- 
ness. It was also suggested that such information could be presented to 
the Ainerican potilk as a proUem aobed by. ingenuity and nntritional infor- 
mation, and oottsequendy would aerve as one indirect method of nutrition 
education. 

In the final paper the vital importance of helping the peasant help him- 
self was cnii)liasized by Mr. George Radin, Lend-Leasc Representative of 
Yugoslavia, who pointed out that after the last war the relief program in 
Serbia ended wlioi the first crop was harvested. He emphasised that the 
population ol that cotmtry preferred to help itsdf rather than to accept re* 
lief; they wanted hdp to organize their own economy — ^farm implements, 
seeds, and domestic animals. Since 76% of the people are farmers and live 
from agriculture, it will be easier for them to start immediate production of 
food. The help given them would be handled through cooperative centers, 
eoabling all die inhabitants living in a count>% for example, to nse tiie 
madiinery from the center. 

Each of the speakers describing the situation in other countries repeatedly 
stressed the importance of sending not only food for relief, but the means of 
starting food production in every country, so that each could become seli- 
suiiident in the shortest possible time. The effect on American morale was 
also enqihasized, that whereas after tfie last war we sent surplus food, after 
this one we will not have any surplus, and the American people may resist 
the task of feeding the whole world as too big and impossible. By under- 
standing that it would be only for a limited period of time, they would be 
enabled to accept tlie enormous need of the other countries for help from 
America at die outset of recoBstniction and rehabilitation. 
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PROBLEMS OF FOOD SUPPLY. FOOD HABITS, AND 
i\UTRITION IN CHINA* 

Februaey li, 1943 

At this conference several papers were given on the present food prob- 
lems in China, the eidsting plims for meeting food shortages in other coun- 
tries after the war, and the ways in which these plans might be adapted in 
order to give the most effective help possible to China. 

Mr. Owen Dawson, Agricultural Attache, State Department, discussed the 
Qiinese food supply. At the present time, due to floods, famines, and dis- 
tribution problems, outstanding shortages are one millioa tons each of wheat 
and rice and 300,000 tons of soy beans. These shortages are not distributed 
evenly over the whole countr>', however, and compared with pre-war sup- 
plies, which showed some deficiencies also, there is relatively sufficient food 
in Free China. The difficulties there are primarily problems of distribution 
which caused the famines in four areas during the past year. There has been 
some difficulty in collecting enough food for tiie army and civilian employees. 
In Occupied China there are great deficiencies due to poor crops and floods, 
and in addition there is very little organization to meet the problems of 
collecting, marketing, storage, and distribution in particular. There is little 
possibility of sending food to China now, but when it can be sent in they 
win need quantities of wheat, wheat products, soy beans, and rioe^ and small 
quantities of dairy products, meats, marine prodndSy and a lew conoeBtraMd 
vitamin supplements. • 

Dr. Gwei-Djen Lu, College of Physicians and Surgeons, Columbia Uni- 
versity, discussed the particular y^rotilems of each of the three parts of China, 
starting with the information collected before tlie war. The West, or Free 
Chma, used to be a rice-eating region, bat because of the Influx of people 
from many other parts of the country now is a region with mixed food haUta. 
There have been only occasional reports of nutritional conditions from Free 
China recently, hnt according to the impression of various medical men 
there were no serious food deficiencies. It is the most fertile country in China. 

In the north, wheat and maize are the staple foods. Millet and kaoliang 
(sorghum) are also used. Soy bean products are bemg used throughout the 
country. There has been much deficiency in ^^tamin D and calcium and some 
proteins. Past findings were that there was severe Vitam;n and B, de- 
ficiency in the south, evidenced by chronic and acute beriberi. In addition, 
there were also mild deficiencies in Vitamin A, B complex, and C, although 
southerners did not get rickets, probably because of the sunshine. There 
have been several reports suioe 1937 on Vitamin C dcfidcncy in every part 
of China. 

*See minutes of Cbnfcrenoe of Gmunsttee 00 Food Habits, February 11, 1943, under 
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The Problem of Changing Food Habiis 



After 1937, the data obtained from a nation-wide survey of food made by 
the Extension Division of the Agriculture Department in Nanking was used 
to cakahte tlie Vhaumn Bt intake. The rendts of tiie study diowed that 
beriberi was prevalent in the south ivhere l3ie Bi intake was bekm 350 I.U. 
daily, but did not occur in the nordi where Vitamin 61 intake was over diis 
amount from their staple food, rice or wheat. The acute form of the disease 
beriberi is precipitated also by the climate in the south. People in this area 
lose the water soluble vitamins from the body more quickly during the htH 
days. 

One of the greatest difficulties in getting sufficient Vitamin B into the 
diet in the south is that the people cannot eat whole rice. It takes three times 
as long to cook, does not taste good, causes discomfort, and is incompletely 
utilized, (jrinding is one way to overcome some disadvantages but adults 
always use rice in grain form. However, a ground rice paste with the vita- 
mins preserved by fractional sterilization, and prepared by adding the jnice 
from cooked greens. \\ as developed for babies who will eat it if they have 
known nothing else. When a baby is four months old, egg yolk is added to 
furnish more nutrients, and in some cases cod liver oil, a few drops daily, 
is supplemented. 

An experimental attempt to feed boys coming into the factories {com the 
country districts showed that an adequate diet ootdd be furnished even on the 

extremely meager money allowance. Rice was the mainstay, and if milled 
without washing it would contain enough Vitamin B. but had to be used 
inunediatcly to prevent deterioration. Other food requirements were sup- 
plied by providing vegetables, either sprouted or pickled, and proteins from 
meat, fish, or eggs. 

Dr. Lu's suggested solution of the rioe problem is that the whole noe with 
the husk be stored, and partially milled only very shortly before needed. 
This would mean that all the large feeding places, particularly those con- 
trolled by the army, government, schools, and feutories, would have to be 
organized with this plan well understood. 

The afternoon sMsion of the meeting was devoted to a discussion of the 
present plans in this country for emergency and long-term feeding, and the 
possible usefulness of such foods to the Chinese. Dr. Lu thought that the 
Chinese would be glad to eat the emergency ration * which is being developed, 
excq>t for the chwse which not over 20% would enjoy. She suggested that 
certain foodstuffs needed in Europe not be sent to eastern Asia, where the 
people could use other foods. Cocoa, for example, would be pr e f e rr ed by 
the Europeans. Among'the products which \v\l\ be needed in China are rice, 
wheat, peanuts, soy beans, butter, milk or otlier animal proteins; e.g., eggs 
and fish products, which will help to correct tlie serious Vitamin A and otlier 
deficiencies. Vitamin A dctkiency occurs at present and even in normal 
tunes hi ahnost all areas of the country. Of these needed products, the 
rioe supply in this oountiy is very low at present, while fish meal is used 
only for fertilizers and the process of making it has not been suffidently per- 

* See report of ^ Uaiioo Sesfioa of the Cod u nft tee on Food Habiu, Januar>' 23, 1943. 
''Feeding liberated ooontries and nntritioii education,'' lor description trf rations. 
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fected to furnish it for human consumption. Dr. Lu suggested that soy beans 
and peanuts be shipped separately because ^ Chinese have hundreds of 

uses for them ivfaidi would not be possiUe if they were combined. She 
thought the best way to meet the egg shortage would be to send laying hens 
for developing the poultry and egg industry. If eggs are not exported after 
the war from the large producing centers in Occupied China, there may be 
plenty for home amstuxq>tion. 

Otiier substknle foods were oonridendti Bone nealf made froni tfie bone 
marrow, is used in some combinations in Quna, and be a food which 
would be accumulated in this country as most bone at present goes into animal 
food or fertilizer. Although millet has better vitamin content than wheat, 
it was not considered a good alternate. There is not a great deal of it and its 
use is limited. 

There was some d^te over whether wheat should be sent as flour, which 
would be easier than sending it as grain, and as what kind of flour. Since 
white flour has been sent into parts of China after other famines, it has higher 
prestige and a better flavor to the people, so that those who have had it prefer 
no other kind. There is danger that the white flour habit might be fastened 
upon the Chinese. Enriched flour is hardly the solution because Chinese 
metfiods of cooking wheat flour noodles involve discarding tiie liquid in whidi 
they were boiled. Suggestions for meeting this problem were that data on the 
percentage of people eating wheat should be collected (as is being done) and 
that the acceptability of whole wheat might be determined by trying it with 
Chinese groups in tiiis country. 
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IMPACT OF THE WAR ON LOCAL FOOD HABITS • 

March 27, 1943 
• 

This *ntf0»mg was devoted to a series of papers presented by individuals 
who were in particularly advantageous positions to observe tlie changes in 
the food habits of selected groups of the population. Each paper was com- 
mented on by Mr. W. M. Drummond, Assistant Washington Representa- 
tive of the Wartime Prices and Trade Board of Canada. 

Tht reports ilhistnited dearly the fut that food habits are not a qiiestioa 
mtnkf of individual behavior, but respond to the impact of an en or mo us 
number of changing situations. Most obvious is the change in the amount 
of food available. In Detroit, according to Mr. Andrew Brown, of the Divi- 
sion of Services to Labor, Detroit Council of Social Agencies, the supply of 
v^etables was the same as for last year, but was no longer adequate because 
of the Influx of 3S0/xx> more people. Mrs. Esther Marenholta, of the Divi- 
sion of Program Surveys, Department of Agriculture, reported Hat on die 
West Coast many people liad had no fresh meat at all for as much as six wedcs 
and that they liad requested that meat be included in the rationed food. 

In addition to the change in food supply, there are decreases in food ser- 
vkes. In Detroit, 6% of the restaurants were reported to have dosed, be- 
cause of both die manpower shortage and the cuts in food allocations, and 
at the same time an increase in restaurant eating was anticipated. There was 
a 10% decrease in retail stores in Detroit, not among those operating on a 
narrow margin, but supposedly among the many grocers who fdt that they 
could not stand the pressure atiy longer. 

Alterations in the price structure and shifts in the economic Icvd account 
for some changes. The difference in arrival time in New Yofk and Detroit 
of an Office of Price Administration telegram freezing prices resulted in a 
real shortage of snap beans in Detroit, since they could be sold for higher 
prices in New York, where tlie market was still open when the wire arrived 
and the prices were raised before they were frozen. In some areas meat short- 
ages are attributed to the buet that some groups in the lower economic levels 
have much more purchasing power than previously and can buy meats which 
they formerly ^av. purchased only by others, as, for example, in a Virginia 
county. Dr. Arthur Raper, of the Bureau of Agricultural Economics, United 
States Department of Agriculture, reported that the lower income tobaco) 
growers there have made more money than ever before, and so bought a 
beef roast every two or three weeks during the tobacco sale season instead 
of only once or twice a year. 

Tlic attitudes toward the changes taking place will determine whether the 
changes are likely to become pennanent or will be considered only temporary, 
to be discarded as soon as the war is over. A study in the Chicago area 

* See minutes of the Lisiton Sesmn of the Commitlae 00 Food HaUti, liareh sf, 

1943, under same title. 
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made by Mr. Herbert Fassin and Mr. John Bennett, Office of War hdoramr 
tion, showed that the reactions of pei^jk to radoi^ng, scarcity, and diort- 
ages are detertnined to a great d^ree by thdr general attitudes toward the 

war: those with a midweStem type of isolationism are hkc!y to be against 
rationing. In many other areas, people are relying on rationing to solve the 
problems of shortages ; they think of it as a means of equal distribution and 
of insmiiig enough for all, not as a conservation measure. 

Chaqges in the frames of reference of some people were reported, a shift 
in prestige iwok expensive items to those dietetically valuable, and an in- 
creased emphasis uyxm husl)ancls' diets and needs as hard-working men, with 
differential rationing suggested. On the other hand, the rigidity of thinking 
in regard to meal patterns was shown by the attitude on the West Coast that 
'lunch meats" were not a substitute for meat and by the general resistance 
m the Seattle area to talking ab nit "substitutes." In SeatUi^ they preferred 
to think that they were making choices and were confident they could take 
care of themselves. 

A second function of the meeting was to illustrate the interdependence be- 
tween Canada and the United States, because what is done in one country 
is interpreted Tery often on the basis that both oountries are alike^ with 
little undemanding of the differences. Mr. Drummond pointed out some of 
the differences in the dietaries of the two countries, such as the greater con- 
sumption of pt>tatoes and butter in Canada, due partly to the smaller supply 
of other vegetables and fats, as well as the differences in attitude toward 
shortages cuised by the war, which had been felt for a longer period of time 
in Canada, and also cited the greater control over purchasing power in 

The need for a more inclusive plan in regard to food in this country was 
emphasized. Althougli rationing may in some cases encourage the purchase 
of rationed foodstuffs, it cannot be expected to influence the diet of the people 
unless all essential foods are rationed, nor is this considered at present to 
be a Intimate purpose. There are many proUems not beinf met by any 
agency, such as are created by the disappearance of retail stores or restaurants, 
or by the absence of ice supply for an entire community, or those created 
by lack of adequate eating facilities in industrial plants. These situations 
point to the vital need for a coherent program including all aspects of food 
supply and distribution. 



Copyrighted material 



SPECIAL SOOAL SURVEYS IN GREAT BRITAIN 

Apiil 15, 1943 

At this conference. Dr. Mark Abrams, who lia.s been cuimected witii the 
surveys of hnafy consumption and expenditure conducted for the British 
Ministiy of Food, described the devdopment of methods, present procedures, 
type of results, and their relationship to the gDvemment's subaeqnent food 

policies and courses of action. 

Dr. Abrams first presented some background information essential to the 
understanding of such survey work in Britain. In tlie various social surv^s 
carried out during the past fdv decades it had been found that moat members 
of the working class fell to the poverty level, as defined, for example^ by 
Professor Bowley» at some time or another in their lives. The pattern was 
regular. A large proportion of working class children were bom into poverty; 
they and their families remained there until the children were old enough 
(at 13 or 14 years of age) to go out to work. This often brought the ado- 
lescents and their parents above the poverty line, and prosperity lasted until 
the young people married in their early twenties and left home. Their de- 
parture once more reduced their parents to j)ovcrty, and the prosperity of 
the newly founded family lasted only until they in turn berame parents. 
This rhythmic pattern means that any policy for dealing with poverty and 
malnutrition in Britain has to be directed toward specific groups at specific 
stages in their family life. 

Secondly, British economy is a very highly nrbanixed one and beiofe Ibe 
war was extremely dependent upon overseas trade for food and textile raw 
materials. This made it necessary very early in the war to cut down the 
standard of living in terms of certain foods and clothing by as much as 50%. 
Some of the more spectacular cuts were in eggs, citrus fruits, meat, and milk. 
The problem was how to maintain the necessary minimum of hcaita to pro- 
dnoe for a war economy tiiat was obviously going to last a long time. 

Thirdly, the war has caused extreme dislocation of British fuaSfy fife^ as 
shown by die very high rate of drafting men, the industrial mobilization of 
women, the evacuation of ciiiidren to safe areas, and the decentralization 
of key factories. The latter meant transplanting large numbers of workers 
and their famihes, and often tlie economies of many areas were not geared 
to bear the increased population. The ofdinary routines of family life we^ 
sever^ disrupted. 

To help meet some of the resulting problems, a joint surv^ committee 
of the Ministries of Health and of Food began work in the last quarter of 
^939- It had no survey machinery of its own, but worked through an out- 
side research agency which developed tlie necessary researcli techniques for 
obtaining the appropriate infonnation. 
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The annual sample oj i 0,000 working class families comprising the ample 
studied by this fnmminee is pidiied eo a isndom basis from fhe dectonl 
nsisten of Great Britain. In this way a oomplete cross-section of tlie 
popnlation is obtained and Ae dassification into groups and tgrpcs is done 

subsequently. If a family has inovcd since the reg^tsters were compiled, the 
family that has taken its place in the residence is studied. Since practically 
no housing construction has taken place since the outbreak of the war, there 
are no new addresses. There are very lew refusals to cooperate (3-870) and 
in general about 70% of the Csmilies are willing to be studied tliiee times at 
three-num^ intervals. No ccnnpensation for cooperation is given, but after 
each quarterly sun'ey is completed, a letter is sent by the Ministry of Food, 
thanking the informant and explaining how her cooperation has helped in 
tlie planning of the war effort. 

Each investigator studies six families a week. At the beginnmg and end 
of this period she weighs all the lood stocks in the house, and during the 
period helps the housewife keep a record of the price, quantity, and we{g^ 
of all food which comes into the house, whether purchases or gifts. All m^Is 
eaten outside the house are recorded, as well as any meals snven visitors in 
the house. Tlie composition of each meal and the ineniheri, of the family 
present are also recorded — primarily as a check on the housewife's account 
of her purchases. 

At tfie end of tlie week, the investigator has oomplete information as to 
the family expenditure on food and its intake of food. It is Aen possible 

to classify the family in terms of its nutritional standing. Given the nature of 
Britain's pre-war imports, some of the main dehciencies to be expected were in 
vitamins A and C, calcium, and first-class protein. 

The results, generally available one montii after each survey, are used 
by the Ministiy in planning imports and priorities on imports of certain 
foods. And similarly, the tabulations are such as to help in adjusting ration- 
ing, food prices, food taxes, and money and food subsidies to ohtain the best 
state of health anioiijj; llie [)e<ip!e. For exaini)le, deficiencies found in specific 
groups, as m families with many dependents, can be remedied by supple- 
ment factory and school feeding and the subsidized pricing of children's 
foods; for certain groups. Differential rationing of dieese and otiier protein 
foods was indicated to make up for their unsuqiected deficiencies. The surveys 
also show which groups are not using the specially developed sources of 
vitamins, such as rose-hip syrup, in which their diets are deficient, and then 
appropriate film, radio, press, school, and factory campaigns are developed. 

l lie meeting dosed with a discussion of the difference in the use of re- 
search material in Britain and in the United States. Some suggested that 
die smaller sixe of tiie British ministries makes it earier for research documents 
to readh everyone concerned with policy. It was said that in Britain the 
basic assumption apparently is that environment, i.e., prices, supplies, etc., 
is to be manipulated through whatever necessary means so that people get 
enough food, while m the United States the assumption apparently is that 
people must make the adjustment 
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PREFACE 



During the past decade the results of dietary surveys and nutritional appraisal among 
the population liave been rcpnrled at irrf^iilar intervals in widely scattered journals; 
hence tlxir lull weight in the aggregate iai scarcely been considered. For convenient 
referc-nct: but more for provision of proper perspective, it was thought nseftd to bring 
together all the available results. 

In addition, thi.s review contains a cunsidcrable amount of previously unpublished ma- 
terial. Because of lack of uniformity in selection of standards and in presentation, the 
results of most diet studies as originally recordeti eoiild nut be compared. For this review 
several authors at much effort recalculated and reclassified their data on a uniform, 
authoritative and comparable basis. Here the results appear in tliis form for the first 
time. Tn these author': the Committee on Diagnosit and Pathology of Nutritional 
Dchciencies expresses its dceiKst appreciation. 
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THE PREVALENCE OF INADEQUATE DIETS AS 
SHOWN BY SURVEYS 

Every nutritional survey in the past decade has revcalec! that the consump- 
tion of diets below the recommended standards is widespread in the United 
States. In 1933 in New York City, 48 percoxt of the low-iooome ftunilies 
canvassed had an average dufy caloric intake bdow that eitriinatfd to be the 
nuQimuin reqtdreoient; ' 26 percent had diets yielding an enexgy value by 
approximately 20 percent or more under that level. In the same year a survey 
of low-income families in Baltimore, Cleveland, Detroit. Pittsburgli, and Syra- 
cuse showed that 27 percent of them had an average daily caloric intake lower 
than the muumum standard; '* * 18 percent had diets with a caknk value 
i^jproxunatdy ao percent or more faidow that leveL Two-thirds of all the 
ftniilies surveyed consuttied diets at or below the minimum standard level for 
several protective foods. It is to be noted that the minimum level, whether 
for energy or protective foods, allowed no marj^in of safety. Consequently, 
the proportion of families with unsatisfactory diets was certainly much higher 
than hsa been represented. 

Among funilies of employed wage-earners and clerical workers in 43 indus- 
trial centers in ei^t major geographical regions, it was found during 1935 
and 1936 that the maximum proportion of white families with gorxl diets in 
any region was only 21 percent.* In the region with the poorest .showing, no 
more than 1 1 percent of the families had good diets. Between these two, the 
percentages in other regions were interme&te. Only 11 percent of the colored 
families had good diets. 

In the Committee's interpretation of the rating of diets and tihe standards 
upon which it is based (Table i), anything less tlian gn»Kl was considered as 
not satisfactory'; * consequently, the percentage of families with unsatisfactory 
diets was extremely high. Indeed, by the original rating the proportion of 
families having diets rated as poor f ranged from 40 percent of the white 
&mi]ies in one region, as the least, to 64 percent the colored families in 
another region, as the greatest 

* According to the system of grading (Table i) specified in the original paper/ fair 
diets more than met miniinum requirementi, but were inferior to good diets. Here &ir 
is used in a relative sense. In thi ir interpretation of such a relative scale, persons are apt 
to attribute a value to a diet which it does not possess on an absolute basis. To many 
pcrtons fair may ajipear to have a certain amount of goodness and to be regarded as satis- 
factory. Rather it expresses here a degree of inferiority. E^pcctally when a diet falls bdow 
a critical level, its relative value of fair is less important than that on an absolute baiis 
it is tmsatisftetoiy. It is doubtful that mimmam req uir e m e n ts for any ext ende d period 

would confer protection against deficiency states. Consequently, mtclin.; hasic rtqnire- 
ments which are inadequate for any prolonged period is no recommendation oi goodness. 
A diet that falls short, even so slightly, and permits devdofMnent of deficiencgr states, may 

he relatively fair Init absolutely it is unsafe. According tO the Standards Of ths Stodj, the 
Qmunittee regards fair diets as unsatisiactory. 

t Sinee diete diets failed to meet minimimi requirements, a level dait win not protect 
for any protracted period, the Committee would regard tbem as very poor diets. 

I 
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About lialf of the families failed to rcceue recommentied levels of vitamin 
Bx ; slightly more than half did not obtaui the advised amounts of vitamin C 
and caldum; while two-thiids fell short of adequate intake of vitamin A. 

Investigations * conducted in 66 counties in five broad geogcaphic regions 

during 1936-37 showed that only 35 percent of white farm operators' families 
in the North and West and 27 percent in the South had diets meeting recom- 
menrled allowances (Table 1). Thirty-four percent of the families in the 
Nortli and \\ est and 30 percent in the Southeast liad diets rated as fair. 
About 10 percent of the families in llie North and West and 26 percent in the 
Southeast were receiving diets poor in one or more nutrients. Since diets 
rated as fair contained less than 50 percent above the estimated minimum 
requirements, they should in the- Committee's opinion be regarded as poor.* 
Diets rated originally as poor were below the minimum level ; therefore, they 
are actually very poor. If these two inferior grades of diets be designated as 
u nsa t isfa c tory, it is evident that a substantial proportion of the families were 
sttbnsting on a f ranldy unsatisfactory plane. In the Noitii and West, more 
tfian one-third of the diets graded as poor were extremely low in calcium and 
vitamin A ; and one-fifth were below standard in ascorbic acid. Tn the South- 
east, one-half of the ponrt st diets were extremely low in vitamins A and C 
and one-fourth were low in calcium. 
.^MMtt one-half of the Negro farm families had diets rated as poor, whidi 
« in the opinion of die Committee, however, were extremely poor. An additional 
26 percent had diets graded as fair, which practically were poor. Nearly 
one-fifth of the poorest diets failed to contain even minimum levels of protein 
and vitamin B, : about one-third were short in vitamin A and riboflavin; and 
almost one-iialt ui calcium and vitamin C. Contrary to what might be ex- 
pected, it is clear that even among fann families, engaged in production of 
food and presumably having ready access to it, the proportion that were 
improperly fed was extraordinarily hig^. 

During the same years (1936-37) a survey of 140 villages and 20 small 
cities in five regions stretchini^ acroNs the nation showed that the diets of 
relatively few families met the specifications of recommended aiiuwanccs.' 
That is a staggering statement Fifty-two percent of the families in the North 
and West and 40 percent in the Southeast had diets rated as foir. Twenty-five 
percent of the families in the North and West and 30 percent in the South- 
east had diets rated as poor. Among the Negro families in the Southeast, 
24 percent had diets rated as fair and 63 percent had diets rated as poor.* 
According to a more practical appraisal, the two classes of diets rated as fair 

•Here diets were originally rated (Table i) according to four grades : excellent, poryl, 
fair, and poor, based as previously upon two standards. Diets superior to the reconuneoded 
standard and previously designated spod were called excellent. As before, diets inferior 

to tlic minimum standard were labeled poor. Diets superior to minimum standard by leta 
than 50 percent were called fair ; by more than 50 but less than 100 percent, good. ThtU, 
the class previously designated as fair was now divided into two dasses, good and fidr. 
For reasons already specified, the Coinmittee would regard any diet originally rated less 
than good as unsatisfactory ; and any originally rated good as not above question, since it 
is on the b<MrderUne. In alMolute terms, the Committee would regard the fair diet as poor 
and the poor diet as very poor. 
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and poor were really poor and very poor, respectively. When the percentages 
of these two categories are combined, it is obvious that an appalling proportion 
of families were receiving what migfat with considerable understatement be 

called unsatisfactory diets. 

In the poorest diets of village families, calcium, iron, and vitamins A and C 
were almost never present in more than meager quantities. Many diets in the 
Soutfaeut were prdlMtbly also low in niadn, but imfortunBtdy the levd of this 
nutrient was not estimated. 

TABLE 1 

Recimt StAinkABDs AND SysiBMS Wbicb Have Bbbm Usid xh Evaluatiiig Dmrs 



Daily allowances for a moderately active 7o-kiIoKram man 













Food and 






Stiebdinc 


Stlebeling, 


Nutrition 
Board, 
National 


Food and 
Drug 
Adminiatra- 




A 


B 


C 


D 


OoobcH* 


wflilmiiiii 






4S 


75 


SO 


70 


« « • 




0.68 


045 


a68 


0.45 


a8 


• • • 




. 1^ 


0J8 




oM 


• • • 


• • • 


Iron. Mg 


IS 


ID 


IS 


10 


12 




VitanuQ A, I.U..... 


, 6,000 


3.000 


6/>oo 


4000 


Sfioot 


4.000 




1.5 § 


0.75 § 




1.0 


iJi 






1^ 
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* Diets were graded as follows: 

Good — If tlie uncooked food furnished CMb aotrient ia at least the quantity spectfied under Colaniii A. 

Such a diet was eharactrrized as "providing a wide margin of safety over and ah*ive averasre minimum 
reauirement*." 

Fair — "Ditts Utter i.i ivcry respect than the specificatiooa for poor diets, but poorer in one or more 
nutrients thati the specifications for good diets." Sudi • ditt WM MgHdad H pfOVidfag Mwngt ntai« 

tnum rcqHtremciits with a limited marKin of safety. 

Fwr — If the raw food provided Irvs n! any one nutrient than the quantity listed under GohUBS B» 
Such a diet was said to be in need of improvement with respect to one or mure nutrients. 

+ Diets were graded as follows; 

ExcrMeri!- Dirt provide* each nutrient in at least the quantity specified under ^"J"*"" C. 

Goo i — ' 'li t jir I'. i at least a 50 percent margin beyond the specificati j:is Uilad fOf CMb B Utr fa l 
under Coiunm D, but 1e»s tlian ii>o percent margin in the c.\sc of the vitamina. 

Fair— Diet meets or rxceids the quantity specified for each nutrieot nadcr CollBBO D, bat ISH 
tkan a so (icrcent nurgin with respect to one or more nutrients. 

Poor — Diet fgOed to meet ■pcdocetioaa oader ColnBn D witli respect to one or more aotrieoti. 

} Requircmtntg may be less than these amounts if provided as vituun A, greater if chiefly ai tlM 
pro-vitaraia eantenc. 

I Value* wiprwied in erigiael aa international units have here been casvarted to equiTalent aUUgnuM. 



In these studies " the specifications for an optimum diet used as a standard 
•were formulated prior to the recommended schedule of the Food and Nutri- 
tion Board of the National Research Council and were not identical with it 
(Table i). From re-evaluation " of the oollected data against the Council's 
allowances it has since been found that fewer than one-fif^ of the families in 
this country had food supplies in 1936 that met the Council's recommendations 
with respect to the seven nutrients studied. About one-fourth of the farm 
famih'es were in tins category, but only about one seventh of the non-fann 
families. At least tx) percent of the village and city lanuiies tell siiort ot the 
Coundf s allowances with respect to caktum, tiiiaaiin, aacoibk add, and/or 
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riboflavin, and 90 percent with req>ect to vitamin A. Even on fanns, one- 
fourth fell short of the r eco mm ended dietary goals in caldum and/or vitamin 

A, and one-half or more with respect to thiamin, riboflavin, and/or ascorbic 
acid. I'-ccausc ncitlier h»H\ waNtcs imr nutritive loss in prei^aration was taken 
into account, it was acknowledged that all the figures on dietary adequacy as 
well as those showing the proportion of {unities meeting the Council's recom- 
mendations tend to bie optimistic. 

Among 538 form and 299 village families of Vermont visited in 1936, inade- 
quacy in consumption of fruits and vegetables was found to be common; while 
low intake of protein occurred in families with children.** 

Of 100 submetropolitan urban families in Central and Western Pennsyl- 
vania surveyed in 1935-37, it was found ** that the following percentages tnd 
diets containing the several requisite nutrients in amounts less than those 
recommended by the National Research Council: riboflavin. 59; calcium. 58; 
calories, 49; thiamin, 37; vitamin A, 33; protein, 39; iron, 21 ; and ascorbic 
acid. 7. 

Inquiry into the diets of pupils in Wilkes Barre, Pennsylvania, in 1937 
showed " that the following percentages of 748 white children, i to 12 years 
old. were receiving amounts of essentials bdow the Council's suggested levels: 
riboflavin, 99; calories, 93; calcium. 92; protein, 81 ; iron, 81 ; thiamin, 74; 
ascorbic acid. 71 ; and vitamin A, 67. Of 39 white adolescents, 13 to 20 years 
old, the percentages were; calories, lOo; protein, 1 00; calcium, 100; thiamin, 
100; riboflavin, 100; iron, 97; ascorbic add, 95; and vitamin A, 85. Corre- 
sponding percentages for 14 colored children, i to 13 years old, were: calories, 
ICQ ; calcium. 100 ; riboflavin, lOo; protein, 92; iron, 92; thiamin, 85 ; ascorbic 
acid, 85 ; and vitamin A, 54. 

Diet Surveys Conducted in Years 1938-40 

In a survey in 1938 of families on relief in Washington, D. C, it was found 
that the average daily intake of 87 percent of the white families was less than 
2,800 calorics per consimiption unit, a standard little it any in excess ot actual 
fueeds.'* The diets of both white and colored fsmilies were cxtremdy low in 
calcium and only slightly better in iron. Diets as low as diese in energy value 
certainly were deficient in most nutrients. 

Diet records of elementary school cliildren in a Maine village — 76 in 
autumn, 1938 and 63 in spring, 1939 — showed that only one child in seven 
attained the minimum standard of one good vitamin C food daily." In the 
autumn only 1 7 of the 76 children ate any citrus fruit, the best source of vita- 
min C, during the week of the record. In the spring, half of tiie children had 
some citrus fruit; but only 14 of tiie 63 had it oftcner than once or twice in 
the week. 

To obtain adequate amounts of various essenti.il nntncnls, certain tyjies of 
foods must be eaten in sut^cient quantities. Although most of the essential 
nutrients are distributed in nature in many different foods, aome are present 
in appreciable amounts in only a few types of foods, others only in one type 
of food. Thus, some essentials to be obtained in sufficient quantities must 
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cone from two or tfarw types of food, none of which eaten akme in usual 
qoanthies sopplies the neoesmy amonnt Other essentials are obtamed prino 
dpaOy from one type of food. Conversely, a t> pe of food may be the almost 

exclusive source of a necessary nutrient, or the indispensable source of much 
of an essential nutrient, or the exclusive source of one and the supplementar}^ 
source of anotlier nutrient. The several types of food necessary to provide all 
nutrients form ^bt fonndatioa of tfie dietary stmcture. They ate essenti a l 
types of foods because each is the maui or mdi^Mnsable source of one or 
more requisites. 

Unless citrus fruits or tomatoes are included in the diet, it is almost impos- 
sible to meet the Council's recommended amounts of vitamin C. Enriched or 
whole-grain bread or a whole-grain cereal is needed to ensure an adequate 
supply of vitamin Bi. A green or ydlow v^etable furnishes a substantial 
proportion of vitamin A; it also contains some vitamin Bi. An adequate 
quantity of milk provides most nf the calcium ; it supplies a substantial pro- 
portion of riboflavin; it also furnishes a consideralile amount of vitamin A 
supplementing that from vegetables; and it yields some vitamin Bf If milk 
were the sole source of vitamin A in a diet» it would have to be consumed in 
excessively huge quantities to supfdy the necessaiy amount of that nutrient 
Meat is the main source of niactn; it also provides a considerable supplement 
of riboflavin; and supplies some vitamin B,. If it were the sole source of 
ril)oflavin in a diet lacking milk, meat would have to be eaten in cxreptionally 
large amounts. A regular and adecjuate supply of the principal vitamins and 
minerals is most readUly obtained by consumption of these foods in sufficient 
amount each day. Otherwise, the diet must be specially planned to furnish aU 
tfie necessary nutrients. 

In its report on Recommenrled Dietary Allowances ^ the National Research 
Council presented two sample dietary patterns to show the varied ways in 
which allowances may be met (Table 2). List I contains the commonly avail- 
able types of food. Other combinations of food expertly planned, as in List II, 
win also cover the allowances. 

Of 3,433 women college students in six institutions in ^e North Central 
States ** canvassed during 1936 to 1940, the following percentages had diet- 
aries containing less than seven servings a week of the respective essential 
types of fofKls : whole grain iir. Klucts, 66; citrus fruits, 57; greeo and yellow 
vegetables. 40; milk, 29; and meat, 14, 

Among 19 rural fauniUes in Lancaster County, Pennsylvania, in 1938- 1940, 
it was found that the following percentages of 42 white children, i to la 
years old, were eating less tlian the amounts of the several respective con- 
stituents advised by the Board: riboflavin. 81; calcium, 64; calories, 36; 
thiamin, 36; vitaniin A, 33; ascorbic acid, 24; protein, 21 ; and iron, 17. For 
20 white adolescents, 13 to 20 years old, the corres|>onding percentai^cs were: 
riboflavin, 90; calcium, 70; vitamin A, 45; thiamin, 45; calories, 30; ascorbic 
acid, 30 ; protein, ao; and iron, ao. For 38 white aduHs the percentages were : 
rilx^vin, 97; calories, 87; thiamm, 84; vitamin A, 37; calciam, 24; iron, 10; 
protein, 8 ; and ascoriiic add, 5. 
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In a survejr dnrin^ 1939-40 of over 2,000 high achod pupils of lowHnoome 

families in New York City. 74 percent ol the pupils had a daily caloric intake 
below their individually calculated energ>' needs: 21 percent had less than 
two-thirds of their computed caloric requirements; 44 percent, 64, and 72 
percent had less than tlie Council s recommended daily allowances of protein, 
iron, and caldum, respectively ; 5, 17 (29 percent of the girls) , and 28 peroent 
had less than two-thiids of the approved amounts of these respective nutriots. 

TABLE 2 

Sample Dietary Pattern's, Prepared by Frmn and NuTRmoN Board, National 
Reseabch G)Umcil,' to Show Ways in Wbich Aixowances May Be Mct 



LIST t 

Milk I irnit 

Egg I daily, if possible. (On days not used, beans, pea- 
nuts cheese, or mofe mflk or neat to be used 

instead) 

Meat, fish or fowl. t or more aervingf 

Potato I or more 

Vegetables 2 or more servings. One green or ydluw 

Fruits 2 or more. One citrus fruit or tomato or other 

good source of vitamin C 

Cereals and bread Whole-grain or enriched 

OHwr foods as needed to complete tiw meals. 

Tins list u based on ibt needs of the average adtdt. 

UST n 

Turnip greens x cup 

Sweet potatoes 3 

Peanuts 20 nuts or 2 tablespoons oi peanut butter 

Beans or oowpeas iH os. 

Tomatoes ....1 cop 

Com meal 3 oz. 

Enrtdwd flow 3 to 4 ot. 

M i ! k f f resh, evapoiated or dried) .... )^ qt. 

Lean pork ...Small serving 3 to 4 times a week 



Molasses, fa^ elc» to eomidete tiw meals. 

The percentages ol pupils having less than the standard dsSly amounts of the 
several vitamins were: 65 for vitamin A. 53 for vitamin B,, 70 for ril)oflavin, 
and 58 for vitamin C. The perccntatjes with a daily intake of less than two- 
thirds of the recommended amounts of these essentials were : 38 for vitamin 
A, 14 for vitamin Bi, 25 for riboflavin, and 29 for vitamin C. It should be 
noted that a daily intake of essential nutrients less than two-tfiirds of the 
advocated allowances probably does not meet even minimum requirements 
which are not regarded as safe levels. 

In contrast," among 293 private school pupils the following percentages had 
less than the recommended levels of the several essentials: calories, 68; 
caldum, 6i; iron, 36; riboflavin, 36; vitamin A, 35; protcm, 26; ascorbic 
add, 20; and thiamin, 18, respectively. It will be noted that for every essential 
the percentage of pupils recdving a substandard amount was less, in most 
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instances much less, in this group from l^gh-inconie famflies thui in tiie pre- 
ceding grotip from low-income families. But even anunig the groop ftoni Mgh- 
income families, the percentage of pu^flt witii diets that failed to meet accepted 

standards of adequacy was appreciable. 

A survey of dietary records of 1,082 Farm Sectirity Administration families 
in Louisiana -'^ during 1939 and 1940 showed less than 1 percent whicli cotild 
be classified as good, whfle 52 percent were fair and 47 peroent were poor. 
Of 573 white families, i peroent had diets classed as good ; 69 percent as 
fair ; 30 percent as poor. Among 509 colored families, none had good diets ; 
32 percent, fair ; and 68 percent, poor. By using a modification of the pattern 
established by the National Research Council, a score card was developed tor 
evaluating the adequacy of the diets. A diet was rated good, fair, or poor, 
depending on the number of times each of the types of essential foods was 
served during tiie week. A poor diet was distinctly deficient in one or more 
of the food fact'if? necessary for optimum health. It wa^ stated that diets 
classed as fair nii^lit be defined as borderline diets. An active uidividual eating 
such a diet would not receive enough of the various essential substances to 
meet adequately his requirement It is notable that citrus fruits and tomatoes • 
were served least frequently. 

Among 225 private patients in the upper-income levels,^* surveyed in 
Philadelphia in 1940, the following percentaG:es had diets containing less than 
the Board's recommended allowances lor respective nutrients : riboflavin, 77 ; 
thiamin, 76; calories, 74; calcium, 46; iron, 40; protein, 37; vitamin A, 26; 
ascorbic add, 13. Seven percent of the patients consumed less than the 
Board's prescribed amotmts of all eight factors. The following percentages of 
the patients had le<s tlian 50 percent of the (Council's recommended levels of 
the various constituents: riboflavin. 26; tliiainin. 13; calcium, 13; calories. 5; 
vitamin A, 5 ; ascorbic acid, 4. In the surveyed group were nine physicians 
whose diets were as bad ai those of the other patients. 

Evidence prom Dietaey Sukvbys Dusing Past Thkbe Years 

From January, 1939 to August, 1941 the dietary iiabits of 7,363 children 
and adolescents from 3,922 families in Chicago were surveyed.** They repre- 
sented different national and racial groups and a wide distributioo of ecooomic 

and social conditions in the aky. Sevenly>six percent were white; 19 percent, 

Negro ; 5 percent, Mexican. 

The diet patterns of 72 percent of the children failed to meet a standard 
lower than that recommended by the National Research Council. Ninety-tliree 
peroent of the Mexican children, 89 percent of the Negro, and 67 percent of 
the white were eating diets inferior to even the low standard. 

Dietary iiiadecjuacies were least often noted in the protein foods and most 
often in fruits and vegetables. Regardless of which of several criteria was 
adopted for determining adequacy, a large proportion of the diets fell below 
the standard in the latter foods. The percentages of children with diets that 
induded less than the low requirements of the different food groups were: for 
meat, fish, and ^s, 15; for milk, 37; for fruits and vegetables, indudmg 
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potaftoeB» 65. Compared with the Nadonal Resouch Gouiicil's rcammndB- 

tions, the diets of 73 percent of the white diildren were below the allowances 
for fruits nnd vegetables, and in the poorest areu 98 peroest were below this 

standartl (Table 3). 

Analysis of records on 110 rural adults in Chatham County, North Caro- 
lina, surv^ed in 1940-41, revealed a high prevalence of tmsatisfactoiy 
diets.*^ *• Almost aU persons received less than the recommended daily 
amounts of the several nutrients: thiamin. 99; riboflavin, 97; vitamin C and 
calcium, 84; protein, 83; iron. 82: and vitamin A, 70 percent, respectively. 
Many ate less than half the recommended dietary allowances of the various 
essentials, as shown by the following percentages ; vitaiuin C, 72 ; riboflavin, 
71 ; caldum. 34; vitamin A. 27 ; protein, 10; and iron, 8. A considerable pro- 
portion of the persons obtained less than one-quarter of the standard daily 
amounts of the nntrietils: vitamin C. 45 ; riboflavin, 23 ; thiamin, 17; vitamin 
A, 9; calcium, 4; and protein, i percent of the subjects, respectively. 



TABLE 3 

pEJtCE.VTACE OF WHITE CHILDREN FBOM ReUEF FaMILUS AND KON-BEU£F FaMUJES IN 

DimwNT Tvns or CoiniuitiTY Auas in CmcAoOb Wbo COnsuiod AMomns 
or PpoTFrTi.H PooBs Bsuiw TBB Naixomal Rssbamcb Coumol's Rbcommbnokd 

AlXOWANCES 



NoMTdief 

* 

























Fair- 




Very 
Kood 




Relief 


Fair 


good 


Good 




area 


area 


area 


area 


area 
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(I") 


(465) 


(381) 


(»77) 


(S6S) 




.... »7 




Tai 






39-5 


Milk 




35-2 


19.8 


13.6 


12.3 








14.8 


12.S 


11.5 


lO.I 


9-5 



From a study of families, both white and colored, in a mrsl oommmiity m 

middle Tennessee in 1941, diet records were obtained on 1,161 persons."*"*' 
Of 2CA) white infants and children from apes i to 12 years, the following per- 
centages were receiving less than the recommended daily amounts of the 
several nutrients : thiamin, 79 ; calcium, 77 ; iron, 70 ; calories, 69 ; ascorbic 
acid, 67; protein, 61 ; riboflavin, 55; and vitamin A, 45. For 115 colored 
infiuits and children in the same age group, the percentages receiving daily 
amonnts of the essentials under the approved level were : calcium, cf) : calories, 
95: thiamin. 93; riboflavin, 91; protein, 87: iron. 83; ascorbic acid. 70; and 
vitamin A, 51. The percentages of white infants and children eating less than 
half the adirised daily allowances of the various essentials were: oddum, 39 ; 
ascorbic add, 28; thiamin, 23; riboflavin, 21; vitamin A, 18; calories, la; 
protein, 12 ; and iron, 9. Much greater were the percentages of colored inhmta 
and children receiving less tlian half the recommended daily levels, as shown 
by the following figures : calcium. 70 ; riboflavin, 52 ; thiamin, 47 ; calories, 45 ; 
protein, 35 ; ascorbic acid, 34 ; vitamin A, 34, and iron, 24. 

Of 113 white adolescents from ages 13 to 20, the following percentages were 
not receiving the suggested daily amounts of the various nutrients: tiiiamin, 
93; calories. 89: calcium. 87: riboflavin, 85; iron, 84; protein, 78; ascorbic 
add, 68 ; and vitamin A, 60. The foUowiog proportions of 76 colored adolea- 
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cents in the aamc age group were failiag to obtain Die advoctted daily levels 
oC the several constituents: calories, lOo; riboflavin, 97 ; thiamin* 96; protein, 

94; calcium, 93; iron, 89; ascorbic acid, 73; and vitamin A, 59 percent, re- 
spectively. Receivinj^ less than half the recommended daily allowances of the 
various essentials were the following percentages of white adolescents: cal- 
cium, 43; riboflavin, 41 ; thiamin, 29; ascorbic acid, 29; vitamin A, 19; iron, 
16: protein, 13; and calories, 11. The percentages of colored adolescents 
eating less than half the standard daily allowances of the respective ntttrienis 
were ; rihr.flavin. 62 ; thiamin. 55 ; calcium, 45; aSCOrbic add, 42; calorics, 42; 
VJlanun A, 37 ; protein, 33 ; and iron, 32. 

Of 457 white adults 21 or more years old, the following percentages were 
not eating the recommended daily amounts of the r espec ti ve constituents: 
thkunin, 94; riboflavin, 91 ; calories, 82; calcium, 61 ; iron, 59; ascorbic add, 
52; IMTOtein, 51 ; and vitamin A, 45. For 194 colored adults, the percentages 
receiving less tlian the advised daily levels of the nutrients were: riboflavin, 
99; thiamin, 98; calories, 95; caldum, 77; protein, 74; iron, 69; ascorbic 

TABLE 4 

Ps s c m TAqis op CanjatEN of Newfoit, Maikx, amv or Fusbman Gnu op UmmnstTV 
OP Maimb Eatuns Lwt Thah RicoMiiBin»D Amounts or EsssnitAL Foods 

iMfy. 

gTMB, and 

Sabjccts vtgeltble* 

Newport diitdren 93 

Coll^ frethoMD girls 44 

acid, 62; and vitamin A, 48. Not a few of the white adults were eating less 
than half the approved daily amounts of the various nutrients, as shown by the 
following percentages of the persons : riboflavin, 50 ; thiamin, 31 ; caldum, 23 ; 
ascorbic add, 21 ; vitamin A, 15 ; calories, 12 ; protein, 7; and iron, 7. Even 
greater percentages of colored adults were receiving less than half the recom- 
mended daily levels: riboflavin, 77; thiamin, 65; calories, 40; caldum, 40; 
ascorbic acid, 35; vitamin A, 32; protein, 18; and iron, 17. 

Among diildren of Newport, Maine, in 1940 and 59 University of Maine 
freshman girls m 1941, the percentages eatiqg tiie respective essential kmds 
of foods in amounts bdow tiie standards for a good diet ** are shown in 
Table 4. 

A dietar\' survey of 1.169 school children in Worcester County, Mar^Mand,** 
in the winter of 1941 revealed tliat the following percentages were not re- 
cdving sattsfectory amounts of the various types of food : v^etables other 
than potato, 81 ; fruit, 80; cereal or whole grain, 59; two or more cups of 
m\]k a dav, 59. In contrast, only 3 percent of tiie diildren did not obtain 
sufficient meat. 

Only 8 percent of the children had a diet adequate in all five factors studied. 
Twenty>tfaree percent were totally ddicient in one factor ; 35 percent in two ; 
27 percent in tiiree ; and 8 percent in four. 

In a study of 780 families of Home Demonstration Qub members in twenty- 
seven parishes of Louisiana in March, 1942, 41 percent had diets scored 
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good; 51 percent, lair; 8 percent, poor. Ttw diets were evaluated by com- 
paring the fre^iuency with which the several types of protective foods were 

served with the schedule formulated by the National Research Council. In 
such scoring^, it was stated, a poor diet was distinctly deficient in one or more 
of the food factors necessary for optimum health; while a fair diet did not 
provide enough of the various food factors to meet adequately the require- 
ments. The percentages of £ami]ies*cating less than the recommended amowits 
of each of the various types of essential foods are shown in Table 5. 

The eatin<^ haliits of 6,708 grade and high school students — 5,255 white, 
1,453 colored— in Loui.siaiia in 1942 were evaluated as in the preceding 
study by the dietary pattern recommended by the National Research Council. 

TABLE 5 

PncBNTACBS or Fauiubs or Hons DmoNsnATnm Club MBtraas and Gkabb Scbool 

AND HiCB School Stupf.xts in Louist\n \. FArrv^ Lbss Tbav 

RECOMMCNOeD AMOUNTS OF L.SSENIIAL h'oODS 
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Only II percent of the u liitc and 3 percent of the Nef,'ro children received a 
diet adequate in all essential food factors. The diets were fair (borderline) 
amoiig 60 percent of the white and 35 percent of die students ; poor» 

definitely deficient, in one or OKire essential nutrients among 29 percent of 
the white and 62 percent of the Negro children. Diets scored as fidr or poor 
were not regarded as satisfactory. Tn Table 5 are shown the percentages of 
students eatint:: less tlian the recommended amounts of each of tlie various 
types of essential foods. 

From a survey of 315 colored families in the Harlem district of New York 
City ** in 1942 were reported the following percentages on ratings for food 
habits: excellent. 8; good, 19; fair, 34; and poor, 39. The four ratings were 
based on the extent to which their food met in kind, amount, and frequency 
the Council's recommendations. Here again tiie conventional designations 
given to the four ratings express relative gradations: hence, the rating of fair, 
and possibly good, should not be construed as satisfactory. Accordingly, at 
least 73 percent of the femilies had unsatisfactory diets. 

In 1941-42, the diets of 1,080 v.r»rkrr^ in thf T-ockhcefl Aircraft Corpora- 
tion at Curbank, California, were analyzed tor their content of both protective 
foods and essential nutrients.** Unless expertly planned for special purposes 
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the diet should re^arly coutam certain types of foods in adequate amoants; 
otherwise it is almost certain not to provide recommended amounts of the 
various essentials. These criteria were applied to the data from the dietary 
survey of die Loddieed Aircraft workers. Only 36 percent of the men had 
seven or more servings of citrus fruits or tomatoes during a week. Tt is sur- 
' prising that 23 percent had no citrus fruit during a week. About 20 percent 

had four or more slices a day of whole wheat, rye, or dark bread. Only 7 per- 
cent ate a whole grain cereal every day ; slightly over 50 percent nsed no 
whole grain breakbst cereal in a week. Only 1 1 percent of the men ate r^- 
larly vegetables containing vitamin A. Twenty-four percent had them less 
than three times a week. Sixty-three percent reported an average daily con- 
sumption of milk less than the accepted standard ; 37 percent had an average 
of less than one-half the recommended amount ; 1 1 percent did not drink milk. 
Eighty percent of the men ate meat with recommended frequency; an addi- 
tional 1 5 percent had nearly the recommended frequenqr. 

The friTjiienrv of diets c(\ua\ tn or sli<:;litly liclow the recommended amounts 
tor these types of food and tlicrctore receiving a satisfactory ratini^ for tlicin 
was as follows: vegetables, 21 ; citrus fruits or tomatoes, 36; milk, 51 ; and 
lean meat. 95 percent, respectively. Unsatisfactory ratings for amounts of 
specific foods were given to the following percentages of the diets: vegetables, 
56 ; citrus fruits or tomatoes, 49; milk, 33 : and meat, I. 

It is evident that a large proportion of the diets were low in their content 
of citrus fruits or tomatoes, veuetaMes, and milk; hence, they would be un- 
satisfactory in their content of viiaiinn A, ascorbic acid, nboliavin and calciiun. 
Indeed, among the f9ods eaten in less than r e c o mm ended amounts vegetables 
and citrus fruits were outstanding. Only 2 percent of the men had diets which 
approximated the recommendetl dietary pattern. While 11 percent of the men 
reported marginal diets, 87 percent bad diets which were unsatisfactory for 
one or more food types. 

One-fourth to one-third of the men probably had insufficient calories in the 
two-day period for which the quantitative diet was reported. 

For the various nutrients, there was a great difference in the percent^e of 
diets which met the recommended allowances, as shown from study of two-day 
diets. The allowance for various essentials was met by the following^ per- 
centages of diets : protein, 85 ; iron, 78 ; niacin, 70 ; vitamin A, 58 ; thiamin, 
54 ; caldum, 52 ; ascorbic acid, 33 ; aiiid riboflavin, 29. Converady, diets were 
Mefident by more than one-third of the allowance in the following descending 
order of frequency for specific nutrients: ascorbic add, 46; riboflavin, 43; 
calcium. 25; vitamin A, 15; thiamin, 14; niacin, 7; and iron, 4 percent. 

It was reported that "only 8 percent of the men had obtained a diet which 
furnished all nutrients in amounts equal to or greater tlian the allowances; 
and not quite 10 percent had diets which fumidied 80 to 99 percent of the 
recommended allowances. Thus, 17 percent of tiie men had moderatdy good 
t or excellent diets. The other 83 percent of the men necrlcf! some improvement 

in their diets. Thirty percent of all diets had less than the two-thirds of the 
allowance for only one nutrient." When the diet was low in only one nutrient, 
the specific nutrient involved was ascorbic add in nearly two-^rds and ribo- 
flavin in slightly over one-fifth of such diets. In diets bdow standard in 
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several nutrients, ascorbic acid was low in nearly two-thirds; riboflavin in 
84 percent. 

The percentages of 56a white children, i to 12 years dd, in Philadflpliia 

with diets containing less than the advocated levels of the several constituents 
were found " in 1941-42 to be: niacin, 97; calories, 90; calcium, 71 ; thiamin, 
Oo; protein, 58; iron, 53; riboflavin, 53; ascorbic acid, 52; and vitamin A, 42. 
Similarly, the percentages of 38 white adolescents, 13-20 yean dd, were: 
calcium, 100; calories, 93: niadn, 86; protein, 71 ; iron, 71 ; vitamin A, 71 ; 
asGortnc add, 71 ; thiamin, 64; and riboflavin, 64, respectively. 

Upon inquiry into the diets of 56 white persons, 15 years or older, in W^ayne 
Count}'. North Carolina, in the summer of 1942," it was found that most of 
the individuals liad less than the approved daily quanta of the several essential 
substances: namely, riboflavin, 100; ascorbic acid, 93 ; thiamin, 91 ; caldwn, 
86, iron, 66; vitamin A, 62; and protein, 55 percent of tibe persons, respec- 

TABLE 6 



Perctntaces of Persons in the United States, DiSTRrnuTEn ArroRoiNc to 
Geographical Sbctioms, Who Were Found Not to Eat Protective Foods 
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lively. Receiving less than half the advocated daily amounts of the various 
nutrients were ^e following percentages of persons: riboflavin, 79 ; ascorbic 
add, 77 ; thiamin, 43 ; vitamin A, 27 ; caldum, 35 ; iron, 5 ; and protein, 2. 

Of 39 colored persons, the following percentages took less than the advised 
daily moieties of the several nutrients: riboflavin, 97; ascorbic acid. 92: 
thiamin, 90; calcium, 82; iron, 79; vitamin A, 72; and protein. 59. Very 
large perceiitages of them ate less than half the recommended daily allowances 
of the various essentials : riboflavin, 9» ; ascorbic acid, 69 ; thiamin, 46; vita- 
min A, 44 ; calcium, 38; iron, 18; and protein, 10. 

A nation-wide canvass in Februar}'. 194;;. in which one-day diet records 
were obtained from selective samplings of the }K)pulation in each of the forty- 
eight states, showed that the following percentages of persons liad none of the 
respective protective foods:** dtms fruits, tom^oes, or sakd greens, 45; 
dairy products, 34; leafy and yellow vegetables, 25; otfier vtgdttbUs or fr^ 
8; meat, fish or poultry, 12 ; whole grain or enriched prodndS, 3. Distributed 
according to geographical sections, the percentages of persons who did not eat 
the protective foods are shown in Tal)!e 6. 

In Tables 7 to 1 1 are summarized the results from recent surveys, showing 
the percentages of persons failing to receive the reconmended diediy aUow* 
ances and the extent to which their diets are deficient in the Mveral fssentiali. 

It should be stated tiiat some experts hold that suioe tiie reoommcnded 



Copyrighted material 



m ih§ UnUtd Statu 



13 



dietary allowances presumably represent "optimum" nutrition with a margin 
of safety, perhaps many persons who do not have the margin of safety are in 
no way deficient. In bnei they object to labeling diets as deficient which fail 
to meet, recommended aUowances. This viewpoiiit faises two qaestions: At 
what levels of their constituent nutrients are diets deficient? What are the 
meaning and validity of the distinction between minimum and optimum levels? 

Several opinions may be cited in support and interpretation of optimum 
levels as criteria. According to one: "Food plays an important part in deter- 
mining the internal environment, and di£ferences in this environment, many 
of whkb may be too small to be measured by present methods, definitely aSect 
the plane on which physical and mental iunctiomng go on. As far as the 
immediate or long-term well-being of a person can be improved throti^ 
dietaxy betterment, that person falls short of being truly well fed." " 

TABLE 7 

Febcsmtaces of Persons Wuosk Diets Contained Less Than Seven Sekvings a Week 
or TBB RisncnfB Esssii mL Twis or Foods 
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Another states: "There is no reason to doubt, and good reason to believe, 
tliat the very wide margin of beneficial increase over absolute minimal need 
is as valid for human beings as for the experimental animals." Still another 
-writes:** "If more were Imown about the actual vHamln requirements there 
-would be no difference between minimum and optimal requirements, because 
the optimal presumably is the value which will permit no known patiiology 
to develop and which will maintain the stores of the body at a niaximtun. 
Anything less than that could be considered insufficient." 

PubUcations of the past two years confirm the view that the recommended 
allowances of the National Research CooncU provide ample maigins above 
the actual needs of nomul people for energy, protein, and iron. But for the 
other nutrients, the levels are none too high or not hig^ enough, acoofding to 
the intimations in the latest review of the subject.*** 

Nevertheless, Tables 8 to 1 1 present the proportions of families whose diets 
fail to meet not only the full recommended levels for constituent nutrients but 
also 75, 50, and 25 percent of these levels. From this scale anyone can take 
bis choice of levels as a standard. The percentages of diets failing to meet tibe 
lower levels are slig:htly less than those fsUiQg short of the full allowances, 
but they are still very considerable. 
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DEFICIENCY STATES: THEIR CAUSES, FORMS. 

AND DETECTION 



All these surveys, without exception, revealed similar results: marked 
prevalence uf dietary inadequacies as judged by recommended standards. The 
evidence is oonsisteot From all the reports it is evident that veiy many 
persons are not receiving ttie recommended amounts of dietary essentials. 
Accordingly, the evidence that such a large proportion of the population is 
eating unsatisfactory diets points to possible widespread prevalence of defi- 
ciency states. Indeed, inasmuch as diet surveys have limitations and other 
factors besides diet enter into Uie production of deficiency diseases, it is 
possible, if not probable, that deficiency states are more prevalent tiian indi- 
cated by results of dietary survqrs. 

Kvcn when the diet seems tn contain snffirient amounts of essentials, its 
adequacy is often apparent ratlicr than real. Its adequacy is usually estimated 
from calculated values. It is well known that heat markedly destroys vita- 
min Ci 9od it has recently been demonstrated that li|^ causes tetmction 
of riboflavin in food. Accordingly, analysis of prepaied fbod shows much 
less than the estimated amounts of these essentials. Usually in estimates of 
diets allowance is made for loss of vitamin C by heat, hut the deduction is 
often too small. No allowance is made for the destruction of riboflavin by 
light. Hence, diets adequate by calculation may really be deficient. 

Furthermore, survejrs at any one time will show only dietary deficiencies 
at that period. It is probable that many persons having a good diet during the 
survey previously had a poor diet. Few persons have had a good diet through- 
out life. Unless a perfect diet has been eaten regularly, deficiency states will 
not have been prevented and nutrition will not be perfect. Slight deficiencies 
are apt to be ignored as if they were without effect Nor must the diet have 
been unsatisfactofy over tiie entire past to lead to this undesbable state; it 
may have been poor for a short time or at intermittent periods. Persons who 
proudly assert that their diet is exemplary seem to overlook their past record 
until prompting reminds them that their diet has been satisfactory only for 
the last few years, that it was unsatisfactory for a longer or shorter period in 
the past They are apt to live in a false sense o! security m the bdief that 
the change to a satisfactory diet immediatdy and automatically escpunged ^ 
consequences of their past unfavorable record. Kruse has pointed out that 
time and def^ree of deficiency are important in the evolution of deficiency 
states.*' Deficiencies occurring periodically or pcrsistini^ over years produce 
cumulative eliects. Slight deficiencies lead to cumulative effects just as truly 
as marked deficiencies. Partially, indeed slightly, deficient diets eaten regu- 
larly and periodically over many years have their consequences. Sudi con- 
ditions are very common. For these reasons, deficient ststes are more preva- 
lent and severe than indicated by dietary survey. 

Even when diet actually contains the recommended amounts of essentials 

i8 
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for basal needs and the body is {imctionally 80iuid» defidency states may still 

occur. Tlie standards of dietary essentials are average and make no allowance 
for individual differences and all increased needs. In a review of this topic 
Joliiil'e has pointed out that certain conditions known as conditioning factors 
raise the requirements for essentials above the basal level. First, sex and age 
are indkeBirfincrcaaed need: die fonner because of pregnancy and lactatioa; 
die latter because ol growth. Secondly, physical exertion raises requirements 
for essentials. When persons with acute peHaf^ra are kept in bed, even though 
they be given a pella<,'ra-])roducing diet, their pellagra temporarily disappears. 
Thirdly, exposure to hght has been reported as increasing the need for certain 
fanwitiah, partknlariy riboflavin* nioolinic acid, and vHamin A. Foortbly, 
expoeure to toxic substances increases bodily needs for esaentiab. A]ooe,any 
one or all of these several factors do not produce defideoi^ states but tfa^ 
may exert a determining or occasioning influence. 

In scttinii: dietary allowances, the influence of aj;e, sex. pregnancy, lactation, 
and physical activity is recognized. It is evident tliat dietary requirements 
are not constant, fixed, absolute values but are rdative to die condtdootng 
fidors that increase bodily needs. Often these factors act in combination. 
Hence, deficiency states may occur on a seemingly adequate diet. Thus, 
assuming a satisfactory internal mechani.sm, a deficiency rlisease may arise 
from an insufhcient intake relative to age, activity, and exposure to light, as 
vrell as to other forms of traimia. Of course, if a deficiency state is alrouly 
present, lowered storage and impaired tissue oonditioa also raise the require- 
ments. 

Still other conditioning factors raise bodily reqtn'rements for essentials 
creating a deficiency, hor the most part they arc diseases, including; infec- 
tions, and therapeutic agents. Differentiation of these conditiomng fac- 
tors ton the preceding group is largely artificial. For one thing, dwy are 
not regarded as natural events in the sense that disease is not to be aooqited 
as a necessary or normal occurrence. Besides, they are apt to raise the tissue 
requirements for essentials beyond what food can supply ; indeed, in the case 
of infections, temporarily beyond what the body can utilize. Then too, they 
are more difficult to control. But tliey are just as truly conditioning factors 
as growth, physical exertion, or light Often all these factors are oiUed the 
causes of a deficiency state. Accordingly, there are said to be multiple causes 
of a deficiency disease. More properly, it should he said that there are multiple 
conditioning factors. They infiuence the bodily requirements of an essential. 

Accordingly, the term deficiency disease should connote a deficiency in 
the bodily tissue rather than in the diet Deficiency in the body may arise 
under many conditions whidi produce failure in external supply ; interference 
with bodily transport or utilization; destruction or excessive utilization in 
body, or excessive excretion. It is evident that a l)odily deficiency brought 
about in any of these ways represents a proportionate need. A common cause 
of bodily deficiency is the inadequacy of the diet to meet even basal needs. 
But, as Jofliffe*' emphasizes, conditioning factors likewise exert considerable 
influence. Like inadequate diet, these conditiomng factors may have been 
operating at many times over the stretch of past years. Few persons have 
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tacaped them. Consequently, a high prevalence of deRdencf fCslet is to be 

expected, much higher than indicated by the results of dietar>' surveys. All in 
all, it is clear that many factors contribute to the prevalence of deficiency 
states. And they detennine not only the prevalence but also the acuteness and 
severity <rf the deficiency states. 

All this ondcnce poitits with ooiifideralile wei^ to the widespread preva- 
lence of deficiency states. Yet physidaiu have insisted that, although they 
have been looking for deficiency diseases, they rarely or never see them. For 
some time this has seemed to be an outright discrepancy, but a new concept 
has now resolved and clarified it. By the notions of deficiency diseases which 
have prevailed, the physicians have been entir^ correct in their asserlioiis. 
But diese notions do not cover actual existing conditions. In speaking of 
deficiency diseases, physicians have been thinking of the severe acute form. 
Nearly all animal exj)erimentation has aimed at production of this form. 
Almost all medical literature bears only on the severe acute form. Until 
recently none other was recognized. But actually there is relatively little of 
the severe acute form in this oountiy. 

Reoendy, however, Kruse has demonstrated that there is widespfcad 
prevalence of deficiency diseases, not in the traditionally severe acute state 
but in other forms.*' He has found that the\' are very prevalent in a chronic 
form. Following is a summary of his views based upon gross and biomicro- 
acopic examination. In fuological behavior tiie dironic differs from the acute ; 
whereas the acute is rapid, tlM chronic is slow in devdopment and in response 
to treatment. Furthermore, both the acute and chronic processes may be of 
any intensity from mild to marked. Chronic processes of marked intensity 
are seen quite frequently in the poijulation. Tn brief, deficiency diseases have 
been shown to be widespread in previously unrecognized fonns: mild acute, 
mild chronic, and severe chronic. The acute and chronic processes may be 
present together. Indeed, not infrequently an acute is superimposed on a 
chronic condition. Each may be in a different stage and of a different intensity. 
It should be emphasized that this refers to each kind of deficiency disease. 
Cliaracteristic tissue changes refiecting form, degree, and stage have been 
demonstrated in each of four deficiency states. So common, so prevalent, so 
frequently seen are some of these changes, especially tiieir slighter degrees, 
that they liave been regarded as usual or normal. But their specific location, 
distinctive and characteristic nature, their reversibility, all attest tO Ihtor 
pathological identity as deficiency states. 

Time is a factor in the evolution of both the acute and chronic forms ; but 
it is particularly important in the development of the chronic process. In man's 
li^ time is measured by age. Accordingly, the prevalence and severity of the 
dmmic processes increase with age. Most of the chronic changes have hitfierto 
been regarded mistakenly as characteristics of senescence. In reality, however, 
they are deficiencies developing slowly over a lifetime. These chronic processes 
may be seen beginning in cliildhood, even in infancy. The lower tlie econcmiic 
level, the more f requentiy, the more severe, and the earlier in life they occur. 

A person's nutritional status today depends on the events of aU past days. 
Upon reflection it is dear that few people have had a satisfisctory intake or 
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ttcupcA advene et^tntHtUwAng^ fustora cveiy dfty ttf tfwir livGSt These lepwey 
life r eflected tn tusue chenges end, until reoentfjTy ettentpto were sddixn inide 

to correct them entirely. Indeed, many persons continue on an inadequate 
diet for years. Hence, the tissues show the cumulative changes of long, slowly 
developing chronic as well as rapidly progressing acute processes. All points 
considered, Krusc concludes, it is to be expected that tlie prevalence of defi- 
ciency elates ia higli. 

Newly developed methods are available to detect these states.^ Gross and 
microscopic examination of specific tissues for characteristic changes, a method 
both sensitive and comprehensive, reveals all forms, intensities, and stages, 
including early or slight lesions. Just as the pathologist, having exhaustively 
examined postmortem tissue within the scope of his unaided vision, extended 
his range of perception and observation to sligfater changes by inlying the 
microscope, so the phjraidan may observe the lesser changes in living tissue 
throuf^h the biomicroscope. Analyses of hlood or urine to determine the 
concentrati'iii of a ntitritional essential or the body's saturation with it yield 
another kind of infonnation. Blood values, reflecting the character of recent 
diet, indicate the condi t ion o£ intake, tnuuport or bodily stores of essentials. 
Much macroscopic, nucrosoopiCy and biodieuucal evidence obtained from sur- 
▼qrs ia now available. 
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THE PREVALENCE OF DEFiaENCY STATES 

Rttent estiDaites of the prevaknoe of iinliiiitiitiao haivt vaikd so greatly 
that the Food and Ntttrition Board of the Nattooal Research CooncU ap- 
pointed a subcommittee to evaluate existing evidence on this question. Its 

report," published in March, 1942, conchided that "some types of malnutri- 
tion arc strikinp^ly obvious to everyone, some are nii])arcnt only to the physician 
who looks tor them and some are vague and elusive even to the careful 
obaerver using tiie most accuiate specialized techniques. If the first group 
alone is counted the prevalence will be recorded as low, almost n^ligibte. H 
the second group is counted it will be recorded as high. If the third group is 
included, then the rate will be sufficiently high to occasion genuine concern." 

At that time the evidence on the prevalence of malnutrition was treated 
under three headings: i) food consumption records or dietary surveys; 2) 
official death rates and hospital admission figures; and 3) mediad assessments 
of the nutfitiona] status in samples of the population. It was pointed out that 
these three methods should not be expected to yield identical information. 
Even when each is as iull\' (leveloi^ed and as accurately interpreted as possible, 
the results can only sliow trends reasonably parallel. 

In this review the data will be treated somewhat differentljr in order to bring 
the existing evidence on prevalence more into line with tiie modem conoqit 
of malnutrition. Enough time has not yet elapsed to have any considerable 
volume of data sufficient to classify each specific deficiency into its acute, sub- 
acute and chronic forms, each with a subdivision of mild, moderate, or severe, 
or to indicate whether an acute or subacute has been superimposed on 
one of the chronic forms. Yet it is probable that in time a chapter on Hnt 
prevalence of nudnutrition will fay necessity treat eadi sptd&c deficiency by 
recording the prevalence into at least four major subtypes; i.e., mild acute, 
mild chronic, severe acute, and severe chronic. It is now possible only to 
record the evidence under the following headings: i) recorded prevalence 
of severe acute forms; 2) recorded prevalence from chemical examination; 
and 3) recorded prevalence of ngns, less severe or more dmmic than tfie 
severe acute foim. 

The first group represents the severe acute plus the severe acute super- 
imposed on chronic ; while the last group represents mild acute and sub- 
acute, mild to severe chronic, and mild acute and subacute superimposed on 
the chronic The second classification rq>re8ents recent dietaiy habits whidi 
are reflected in blood and urine chemistry without necessarily indicating tiie 
presence or absence of tissue dunges. 

Recoboed Phevalbncs of Severe Acute Forms 

Evidence from 0§icial Mortality Raits. In tracing the average pellagra 
mortality in a group of Southern States over past years, it has been noted ** 
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that up to 1936 it dtnibed progresrivdy, readiliig its peak by 1930. Daring 
the next two years it showed a fairly rapid decrease followed fay a gradual 

decline. After the discovery that niacin (nicotinic acid) is therapeutically 
efficacious for pellagra, the expected furtlier reduction in the mortality rate of 
the disease had not materialized by 1941. In part this unfulfillment was 
attributed to the fact that much of the pellagra was chronic and recurrent 

Evidence based on official mortality rates (TaUe 12) at best can furnish 
only infoimEticm on the fn'evalence of fatal cases of severe acute malnutrition, 
and of these only those recognised but in whom therapeutic failures resulted. 
These rates as published, however, do not furnish a reliable index even of 
deaths I'rom malnutrition. Tins is due in part to non-recognition of these and 
of other nutritional factors causing death, in part to mislaheling and in part 
to st atisti c al practice of givtng precedence to certain diseases as causes of 
dea^ over others. It would be int ere stin g to know how much malnutrition is 



TABLE 12 

Dbatbs from Vaiious Causis in thb UNrn:D Statxs Rcgistbation Aua, 1933-40 



Ca>i»e of death 


'940 


"939 


I9j8 


>937 


1936 


I93S 


«934 


t933 




2,123 


2,419 


3,205 


3^58 


3.740 


3.543 


3.603 


3.955 




63 


40 


43 


SI 


11 


7 


s 


1 




26 


29 


3" 


27 


33 


30 




28 




161 




244 




270 


a6i 


2.^ 


339 



concealed in the 370,600 deaths recorded in 1938 under the heading "diseases 
of the circulatory system" or in the 75i43i deaths entered under its subclassi- 
fication "diseases of the heart, unspecified," or among the 2,569 listed as due 
to "alcoholism," or to know how much is masked by the nomenclature of 
"senility," "cirrhosis of the liver," and "psychoses." 

Another important factor in evaluatmg this type of evidence is that the 
lilorbidit>' rates for malnutrition are high in proportion to the mortality. For 
example, Goldberger and his associates estimated on the basis of a survey in 
1917 that there were at least 33 cases of pellagra for each death reported. 
Sebrell lias recently pointed out that this hgure is too low, for at that time 
only pellagra with cutaneous manifestations was recognized. A further factor 
tending to decrease the ratio of mortafitjr to morbidity in recent years is the 
improvement in methods of care. Indq)endently, boUl Sydenstricker and 
Sebrell arrived at an estimate of 100,000 cases of active pellagra in the United 
States in 1938. • 

It is therefore the Committee's opinion that the mortality rates published 
by the bureaus of vital statistics do not indicate the true death rate from 
dassic deficiency diseases. Even the apparent rising incidence in death 
attributed to beriberi, from i in 1933 to 63 in 1940, suggests this: for it is 
unlikely that there has been a manyfold increase in fatal thiamin deficiency 
during this period, and the statistical increase must be ascribed to increasing 
recognition and better diagnosis. It is thus probable that deaths actually due 
to imlnutritioii are many times greater than the mortality statistics Indicate. 

Evid4me$ from HosfUal AdmissioH Rat§s, Pointing out that in a settiim; oC 
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or years of an inadequate diet, deficiency disease may be precipitated 
by even minor illness» Goldsmith determined the frequency with wUdi defi- 
cient' states were associated with other clinical diseases among 200 ward 
patients of all ages admitted constxrutively to Charity Hospital, New Orleans.*" 
Forty percent liad evidence whicli appeared to indicate definite inadequacy of 
riboflavin* of niacin, or of both vitamins. An additional 27 percent were 
considered to have probable deficiency. Thus, 67 percent of the patients 
examined showed clinical manifestations which indicated an insufficient supply 
of the two vitamins, the prevalence of riboflavin deficiency' being greater than 
that of niacin. Moreover, 25 percent had signs and symptoms suggesting 
athiaminosis. 

The several signs of ariboflavtnosis and antactnosis were noted among tfie 
200 patients with the fdlowing frequent : changes in color, texture, and 

papillae of tongue, 11 1; thick, pigmented skin over bony prominences, 90; 

visual disturbances, 80; nasolabial sebaceous plugs, 65; nervousness and irri- 
tability, 54; conjunctival congestion, 44 ; cheilosis, 34; sore mouth and tongue, 
25; gross vascularization of cornea, 18; chronic diarrhea, 17; pellagrous 
dermatitis, 9. Signs of deficiency diseases were present in aU persons with 
hy|>erth]rroidism, cirrhosis of the liver, and chronic alcoholism, and in two* ' 
thirds or more of the patients who had hij" ctions» diabetes mcUitus, cardnoma, 

and diseases of the gastro-intestinal tract. 

Evidence of general prevalence based on hospital record-room figures are 
subject to tfie aame criticism as I3t» official mort^Uty rates, i.e., incompleteness 
due to non-recognition, mislabeling and preoedenoe given to certain diseases 
over others. In addition, two other factors make this index tmrtShAAm The 
first is that the hospitalized population is not a representative group, for, like 
persons with the common cold, patients with ni;ihiutrition enter the hospital 
only when sequelae develop ; on discliarge neither tlie common cold nor mal- 
nutrition but only the sequelae appear as the discharge diagnoses. The second 
is that certain anatomic lesions of malnutrition may be so prevalent that they 
are disregarded. This is paralleled by the practice of recording other hii;hly 
prevalent conditions. For example, in 1038, according to Bellevue Hospital 
records, dental caries was recorded in only 0.68 percent of its patients, whereas 
it is common knowledge that the incidence of dental caries in the adult popu- 
lation is near 90 percent 

A rennt survey by Krupp " of 400 consecutive patients admitted to the 
clinic wards of Stanford University Hospital disclosed "the incidence of 
definite vitamin deficiency disease" as 3.1 percent. Adding those showing 
"possible mild signs of vitamin deficiency" the prevalence would be increased to 
7.5 percent. A critical analysis of the criteria used in this study would indi- 
cate that they were in the main recording the prevalence of severe acute types 
of mabiutrition as represented by peUagra, beriberi, scurvy and rickets. 

Rboosded Psevalencb fkom Chemical Examikatioms 

Reliable data from this type of evidence is available for iron (hemoglobin), 
protein and ascorbic add. Data from chemical ejounination of blood vitanun 
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A, nrinafy or Uood thjamin, riboSsvin and nnctn are still in the invettigattve 

stage and cannot as yet be used for survey purposes. Evidence of vitamin K 
deficiency by blood prothrombin estimations invr^lves surveys on special groups 
such as the newborn or surgical patients which are not generally applicable 
or signihcant for population groups. 

Irom Dtfiekney Ammia, Sli&ties on the prevaknoe d iion deficiency 
(hypochromic) anemia in the population of the United States are not nearly as 
conq)lete as the figures available for the British Isles. All surveys, however, 
show a notably high prevalence, especially in children and pregnant women of 
the lower-income groups. In Tabic 1 3 are listed results of the more recent sur- 
veys, indicating findings uf anemia in from i .5 to 85 percent of children, i .0 to 
30 percent in adult nules, as high as 68 percent in adidt females and 9 to 73 
percent in pregnancy. It is recognized that inadequacy of other nutrients, par- 
ticularly of the B-complex or even thiamin alone, chronic blood loss, malig- 
nant conditions and possibly factors other than an inadequate intake of iron 
may result in hypochromic anemia. However, in studies of large groups, 
particularly of school children, it is probable that the prevalence of hypo- 
chromic anemia is a reascoaUy aocutate index of a dietaiy inadeqiiacy in Iran. 

Vitamin C Under satwration. Now that reliable methods are amiable for 
the determination of ascorbic acid in the blood, reports of the prevalence of 
vitamin C undersaturation in population groups arc appearing with increasing 
frequency. Plasma levels below 0.6 mg. indicate less than optimal dietary 
intakes (rf vitamin C and levels below 04 mg. are considered by most students 
as definitely abnormal. Williams and Wilder have pointed out "that the 
normal organism in the basal state has remarkably constant levels of the 
various constituents of the blood, and that these levels are maintained until 
there is considerable depiction ot stores or until there is disturbance of metab- 
olism. Low levels of vitamins in tlie blood, therefore, may be evidences of 
severe rather than mild depletion of stores." On the otlier hand, plasma levels 
of 0.6 mg. or more can be consistent with the scorbutic state, for after therapy 
has been instituted the acute anatomical lesions of vitamin C deficiency, though 
receding, remain for some time ; while chronic scorbutic lesions as represented 
by hypertrophy or atrophy of the gingival papillae will remain for months. 
It cannot be too strongly emphasised tibat low values of aaoochic add always 
indicate an tmsatisfisctory vitamm C balance, but do not indicate the presence 
of anatomical lesions; similariy normal asoorUc add values do not rule out 
vitamin C deficiency as the cause of an anatomic lesion, for recent intake may 
have elevated the blood level without curing the anatomic lesion. 

As shown in Table 14 there is evidence of vitanun C depletion (plasma 
levds bdow oJS mg.) in a large proportion of our population, varying from 
5.5 to 85 percent of different groups. Of q)ecial significance is the Ugh 
prevalence in school children. For example, in small Michigan communities, 
49.3 percent of 475 children had serum levels of ascorbic acid below 0.5 mg. 
percent, and in 1,589 white grade school children in Philadelphia 32.3 percent 
were bdow 0.55 mg. percent In New York City public school children of 
high school age serum ascoclMc add bdow 04 mg. percent was 324), and in 
pnvate sdiool diildren only 2^9 percent 
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TABLE 13 

FkBVALENCE OF SeCONDAKY (IrON DeFICU NcV 
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TABLE 14 

PSEVALSKCB OT ASCOKBIC AOD DtPLBTIOK 
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Riboflavin. Feder, Lewis, and Alden " have recently surveyed the urinary 
riboflavin levels in 658 persons comprising laboratory workers, hospital and 
private patients, medical students, and men caUed for a physical examination 
by a Draft Board in Atlanta, Georgia, as well as a large number of individuals 
from the outlying rural area. From reportcc] data they conchuled that i>rrV.a;'>s 
0.8 microgram of riboflavin per millihter of urine should rightfully be a critical 
level above which a value would indicate that the person had an adeqtiate 
riboflavin status and bdow which the value would show tfiat the person was 
to be ooosidered deficient But to avoid a charge of selecting optimum as the 
critical levd, tiiey set 0.3 microgram per milliliter as the arbitrary level and 
considered a person with a value below it as deficient in riboflavin. On this 
basis the following percentages of persons were designated deficient in ribo- 
flavin: medical students, 25; white draftees, 30; colored draftees, 50; rural 
dwdlers, 65. It was conduded that widespread rU)oflavin deficiency prevailed 
in the area. 

Serum Proteins. The effects of inadequate protein intake on growth, repro- 
duction, and vigor are well-known phenomena in experimental animals. In , 
man, however, protein deficiency is recognized almost solely by a decrease in 
t}ie proteins of the blood with tht resulting loss of osmotic pressure and the 
development of edema. The reduction of Mood proteins may occur as the 
result of an inadequate dietary intake but it may occur as a result of the coOr 
ditioning factors of malabsorption, poor utilization, increased excretion, or 
physical exertion. The reduction of scrum proteins occurs principally in the 
albumin fraction, the globulin being normal or slightly elevated in imcompli- 
catod cases and reduced only in severe cases. The most common standards 
used in tiiis country are those of Peters and Eisenman based on the Kjddahl 
technic. They are: total proteins, 6.0-8.0; albumin, 4.0>S.5; and ^obulin, 
1.4-3.0 gm. per 100 cc. respectively. 

For survey purposes either total protein below 6.0 grams percent or albumin 
bdow 4.0 grams percent, more preferably the latter as the albumin fraction is 
more influenced by dielaiy factors, may be taken as definitdy abnormal. On 
diis basis, surveys of population groups in rural Tennessee and ci industrial 
workers in California, serum albumin below 4.0 grams percent occurred in 
1.7 to 21.4 percent of the population groups studied (Table 15). The lowest 
prevalence was in children with no significant difference found in white and 
colored. The greatest frequent was found in colored females, being three 
times tiie prevalence found in white males or females and abnost twice that 
found in colored males. 

Medical Assessment of Nutritional Status 

Thiamin Deficiency Polyneuropathy. Though criteria have been established 
for the diagnosis of mild polyneuropathy none of these signs alone can as 
yet be said to be due only to a deficiency of thiamin. These signs must be 
interpreted with a knowledge of the history and of other findings both dinicai 
and laboratory. Nutritional savveys have as a rule neglected to record the 
presence of such signs as absence of ankle and knee jerics, plantar dysestiiesia, 
calf muscle tenderness and in^Mured vibratory sensation in the toes. In a 
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tunrey by Borsook, Alpert and Kdghlcy** of 1,153 male aircnft workers. 

94 percent being 19 to 39 years of age, 16.9 percent bad one or more of the 
following signs: ciVjsence of ankle and knee jerks, 0.3; absence of ankle jerk, 
1.8; calf muscle tenderness. 0.4; plantar dysesthesia, 14.7; and loss of vibra- 
tory sensation in toes to C-ia8 tuning foric, 0.7 percent, respectively. 

Gmiinnation of the frequency of these findings fau been observed by Harris, 
Weeks and Kinde** in 769 Michigan school children. Their findings were 
as follows : absence of ankle jerks, 4.3 ; absence of knee jerks, 2.2 ; calf muscle 
tenderness, 2.6; plantar dysesthesia, 2.3; and iinjiaircd vibratory sensation in 
tlie toes to a C-128 tuning fork, 8.3 percent, respectively. 



Locality 



Sontbem CaHf ornia 



TABLE 15 



Sabjects 

i,f6i nni, aU agei, ante tad {emk^ 

white nnr! Nc^o'* 
206 white children 
115 Negro ddldrn 
289 white adult males 
281 white adult females 
135 Negro adolt males 
*13S Negro adult ieonlei 

195 aircraft workers (94 percent be- 
ing 19 to 39 years of age) ** 









'Criterioo 


CritcrtM^ 


total pro* 




tein below 


inin b^low 


(>.o fgm. 


4.0 gm. 


percent 


percent 


2.7 


8.0 


M 




5^ 




2.0 


T9 


2Ji 










ai4 


• • * 
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In surveys it is not possible to categoricaUy state that all lliese abnormal 
neurolo^cal signs are due only to thiamin deficiency, as other deficiencies 

and causes other than malnutrition will produce these signs. In this age 
group — school children and young healthy adults— other causes, such as neuro- 
syphilis, pernicious anemia, and arteriosclerosis, must have been very 
infrequent 

If these signs in only half the subjects are eventnaUy proven to be the 

result of a thiamin deficiency, tiie prevalence of neurologic changes on a 
thiamin deficiency basis is large enough in school children and in adult males 
under 40 years of age to cause genuine concern 

Riboflavin Deficiency. Cheilosis, angular stomatitis, cliaracteristic seborrheal 
ddn lesions and s^nificant degrees cl superficial corneal vascularis are aU 
signs which have been attributiSile to riboflavin deficiency. The most frequent 
of these signs is corneal vascularity which is undoubtedly associated with 
riboflavin deficiency in many subjects/'"" In acute cases this condition can 
be observed by slit-lamp biomicroscopy to disappear following riboflavin ad- 
ministration, return when riboflavin is withheld and disappear again when 
treatment is resumed. In this acute type of lesion the oodar symptoms of 
burning, itching, asthenopia, photophobia and lacrimation are extremely com- 
mon. Several investigators " have used corneal vascularity as an 
index of riboflavin deficiency in surveys of population groups. Its validity for 
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this putpote bu been questioned, for many ***** consider that it is not yet 

confimied that all Of nearly all of these vascufaur changes are due only to ribo- 
flavin deficiency or that they arc a necessan,' accompaniment of other tin- 
doubtcd signs of riboflavin deficiency. The consensus of this group at the 
present time seems to be tliat one cannot assume that all significant degrees 
of corneal vasculariaation are due to riboflavin deficiency. Sandstead,** follow- 
ti^ riboflavin therapy for 60 to no days» found no rignificant change in 
corneal vascularity which could be ascribed to this therapy. He concludes "at 
the present time, therefore, it seems doubtful that superficial vascularization 
of the cornea, as observed in this sttidy and as found in the general population, 
should be considered a diagnostic sign of riboflavin deficiency." 

On ^ other hand, Tisihdl tt al,^ found the prevalence of corneal vascu- 
larization among apparently healthy young adults in Canada 8ui|»iaingly 
hi^h and wcming to vary with the riboflavin-containing foods in the diet 
Riboflavin in large dosage for a period of twn months decreased vasculariza- 
tion of the cornea in a large percentage of cases and caused marked improve- 
ment in disturbing ocular symptoms. Youmans and Patton have observed 
a cottsidersble nuniber of subjects witii mild bat definite corneal vasculariza- 
tion not accompanied by ocular tymgftam and in whom there was no corre- 
lation with dietary intake of riboflavin, other dietary factors or other evidence 
of (leficicncy disease. Reexamination of these subjects showed an improve- 
ment or disappearance of the vascularization in the winter or spring season 
compared with the fall, in spite of a lower intake of riboflavin in the former 
period. It was suggested that factors besides riboflavin are concerned. You- 
mans and Patton" concluded "that corneal vascularization, even of tiie 
characteristic type and of definite degree, does not always mean a general 
riboflavin defidency." Tliey then point out that under these circumstances 
the lesion loses some of its value as a diagnostic test of riboflavin deficiency 
in population groups. But for clinical purposes they point out that significant 
degrees of corneal vascularity, plus the history and the results of a therapeutic 
tr^, are not only the most helpful and reliable but tiie simplest and quickest 
means of detecting mild riboflavm deficiency. 

Pertinent to this view is the role of conditioning factors. Sandstead *° 
points out the possibility of the acute exanthemata playing a role in the high 
prevalence of corneal vascularity. It will be recalled that physical exertion 
and light have been cited as examples of conditioning factors in relation to 
intake. The fact that physical exertion may induce nutritional edema is not 
regarded as impairing the diagnostic sign of edema in that deficiency state. 
Nor is nutritional edema regarded as being "caused" by exertion. Just as 
physical exertion may precipitate nutritional edema, and light, traimia, heat, 
dirt, or filth may induce or intensify pellagrous skin lesions, so corneal vascu- 
larity may l)e conditioned by light."- ** Rut this does not affect the validity 
of edema, of tiie characteristic skin lesion, or of corneal vascularity as diag- 
nostic signs of protein, niacin^ w riboflavin deficiency, respectively. Neitiier 
does it necessarily question the fundamental relation of protem, niacin, and 
riboflavin to these respective deficaenqr states. 
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Aaoliwr point ahonld be eniphasiied. It has been reported tliat leoesnon 
oC the lesions of dmodc sriboflavinosis is very slow and is oonqdete only after 
a ytry long period of time.*' This is likewise true of other deficiency states. 
Therefore, short periods of therapy without apparent results may lead to 
erroneous conclusions. In none of the cases where no improvement has been 
rq)orted was therapy continued more tlian a few weeks or a few months. 

By use of corneal vascularity as a criterion of aribollavino8is» but witb 
lecognhion of the possibility that it may give too high a figure, tiw apparent 
prevalence of ariboflavinosis (Talile i6) in children varies from 2.3 percent 
in high-income families to 75 percent in low-income families, while in adults 
its prevalence seems to vary from 20 to 40 percent. 



TABLE 26 

FMmuia or Cob weal Vascolauxt (AanofLMiiiasis) 



New Yoik Otj. 



Gfoop 

354 high school student* hif^ 
income iamilies** 

495 high sdwol ftodedb tow- 
income families 

138 WPAcnpkvetn 



19B 



Southern i>i7i male aircraft workers 

California (94 percent being 19 to 39 

yeus)M 

TcflOMMe >••••••■ 1^0 white — all a^cs 

47 Negro — all ages 

Michigan • 710 school children 

Philadelphia 1,960 grade school children 



Any degree of COnieal a.3 

invasion 

Any degree of coraesl 7SJ 

invasion 

Any degree of corneal J84 
Invaiion 

Any degree of odrml 4f-o 
invaaioa 



'*Stcaumr typ^ ^ 

Significant invasion 9Qk9 

Significant invasion o 

More than three arcades 53.9 
A^y degree of corneal 50.3 

»4 



Invasion of Umbos only 



Vitamin A Deficiency. Xerosis conjunctivae is a lesion characteristic of 
vitamin A dehciency in animals *® and one that is reported to respond to 
vitamin A therapy in man.** From tlus it should not be inferred that all 
"spots" or elevations appearing on the qrciballs peripheral to the cornea are 
xerosis conjunctivae. Some are, but others are pterygfium, and others scleral 
deposits of varj'ing composition. The contention of Kruse that xerosis con- 
junctivae is a manifestation of chronic vitamin A deficiency has been criticized 
by Berliner who points out that not all the photographs published by Kruse 
were characteristic of acerosis conjunctiTae, that int vitamin A Uood levels 
are not low, and that many of the lesions in question are tixwe usually ascribed 
to simple senile changes. It should he noted, however, that trained ophthal- 
mologists after gross and slit-lamp examinations frequently disagree on the 
appropriate anatomic labeling in a liigh proportion of "spot" cases. The blood 
level of vitamins does not necessarily reflect the state of the tisBaes and can- 
not be used as a criterion for the abaeace of a deficiency disease, partiailariy 
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a dironic deficiency anatomically manifest*** ** In this type of malnutrition 
the Uood reflects tiie recent intake of vHamin A. Also, to designate lesioiis 
of tlie conjunctivae as senile changes with the implication that senility per se 
is responsible for them is unsatisfactory.**' *^ This merely identifies the con- 
dition with a population in which it is most frequently found, but does not 
explain its etiology. Even in arteriosclerosis, age is not the essential cause. 
As William Boyd ** has ^ted, 'The advance In years merely permits some 
slowly acting cause to produce the eflFects in the vessels." In discussing the 
lesions of chronic malnutrition, Kruse states : "Not all elderly persons show 
the changes. On the other hand, they occur in children. Time, not senility, 
is the essential point, and time does not start the changes, it is simply a 
dimension over which they progress. They are specific avitaininoses in a state 
of chronidty, due usually to respective dietary defictendes rmmin^ over a 
period of years. Their prevalence and seveiitjr vary with the number and 

degree of deficient diets Most important of all, they are reversible, 

yielding slowly but completely to appropriate therapy." This latter point has 
been partially confirmed by JollifJe and Stern"' who observed that of ten 
subjects given 50,000 units of vitamin A twice daily by mouth for 10 months, 
seven showed evidence of responding in the manner described by Kruse. It 
seems tiierefore that some of these lesions respond to vitamin A therapy. 
Some may not, but sufficient time has not yet elafMed to decide this point 
definitely. 

Following a twenty-five week period of high intake of carotenoids (200,000 
LU. of vitamin A as carotene) and a ten week period on 10,000 units of 
carotene, Getz *** has subsisted during the past one and a half years on a diet 

providing less than 500 I.U. vitamin A daily. At intervals during the entire 
period of deprivation his conjunctivae were observed with the biomicroscope 
by several observers; his visual adaptation was tested and his plasma vita- 
min A concentration was determined. The first change noted during the 
period of vitamin A deficiency was the appearance of conjunctival changes 
described by Kruse. Several months later some visual dysadaptation devel- 
oped. The conjunctival changes were first seen in the third month on the 
low vitamin A diet, progressing and becoming grossly visible ; dysadaptation 
began in the seventh month ; and scaliness on the elbows was observed in the 
eleventh month. But the Imrd of plasma vitam&i A, readung 180 I.U. per 
100 ml. during the prelimiaary period of high vitamin A intake, never did 
fall below 93 LU. during the deprivation period. Not only were his vitamin A 
stores presumably well stocked at the beginning of the deprivation period, but 
also conditioning factors during the period were in operation only at a mini- 
mum. So far as is known, this is the first attcinpted and reported instance of 
experimentally induced conjunctival changes in a person as a result of 
vitamin A deprivation. 

On the basis of "gross" spots the prevalence (Table 17) varies from 7 to 
60 percent of the population groups studied, while biomicroscopic changes 
occur in 50 to 99 percent of all subjects. The prevalence of gross spots is 
higher in males than in females, in colored than in whites, and in older than 
in tile young. 
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yitamin D Deficiency. With the development of knowledge of the cause 
and preventioii of tickets, &e prevalence of severe ndcets bas been reduoed 
gtttlQj in recent years. Twenty years ago» exc^it for regions Uessed with 
more than average sunshitie, the prevalence of clinically detectable rickets in 

infants was estimated by Hess " at about 75 percent. Present figures indicate 
that the prevalence of active and healed clinical rickets is approximately 20 



TABLE 17 



PUVALBMCB or CONJUNCTXVAL ChANGBS (AvITAUINOSIS A) 



Locality 

New York Qty... 



Southern 
California 



Gronp 

494 high school students from 

low-income families 
M3 WPA employes •> 

lys mzrvcs 

i»i73 male aircraft workers 
(94 percent being 19-39 
years) •• 



Michigan 710 school children 



New Yoik at7... 
Ptiihdtlphia 



549 ptQrdiiatric patients" 

1,339 grade tdiool cUldrcn, 

Part I « 
473 grade school cMldrtn, 

Part nw 



Criteria 
Gross spots 

Biomicrosoopic diangca 

Gross spots 

Biomicroscopic changes 
Gfoas spots 

Gross ^ots 



Opacity 

Significant biomJero- 
soopic changes 

Gross spots 

Gross spots in charac- 
teristic location 

Gross spots in duutkc- 
teristic location 

Elevated spots in noa- 
charactertstic loca- 
tions, exclusively 

Combination of charac- 
teristie and non- 
characteristic spots 
occurring simultane- 
ously 

Biomicroscopic changes : 
Right temporal region 
Right nasal regioa 

Left nasal region 
Left temporal region 



Percent 
7.7 

86.6 

4SS 
99>3 

tA ft 

47^ 
96.6 

3.5 

6OJO 
8.15 

7-39 

17^5 

2J6o 



88.6 

94-9 

96.6 

pao 



percent among children of preschool age. This figure varies greatly from 
community to community, depending on urbani2ation, age, season of the year, 
rac^ and the practioe of preventive treatment** In Newark, New Jersey, 
Levy and Silver ** studied, in the spring of 1937, 100 consecutive infants less 

than 9 months of age and found clinical evidence of rickets in 37 percent. 

In North Dakota the state health department rc|>orted in 1937 a study of 
5,227 preschool children in whom by clinical methods active or healed rickets 
was found in approximately 20 percent. In 1941 Rhoads and her co-workers 
reported a study of 333 children at » years of age who had received no to 
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1,500 Intematioiial Units of vHamiii D daily for die previous aa months of 

life ; active rickets was found in 7.7 percent and healed rickets in an additional 

6 percent. The prevalence of rickets in 487 autopsied children between 3 and 
19 months, dying in a hospital, was found by Follis, Jackson and Park^** at 
48.4 percent. 

JVtodfi Difieiency, With a single exception, evidence of this deficiency has 
been based on ihe severe acute Ungual manifestations. It is obvious that both 
the acute severe form as manifested by a scarlet red glossitis, and the chronic 
form as represented by complete papillary atrophy, represent end results 
that are preceded by changes representing deviations from normal up to these 
recognized end stages. In the acute form hyperemia and hypertrophy of the 
• foflfl^fonn papillae impart first a stippled and later a strawberry aspect before 
the complete scarlet red glossitis is evident. In the chronic form the Stages 
are hyperemia associated with loss of substance as manifested by fissures, 
crevices and areas of progressive lowcrini,' of the papillae until a completely 
bald tongue is produced. With these ciiangcs as criteria, and their detection 
by tfie biomicroscope, all 49 subjects in a study** showed some abnormal 
lingual changes. Upon examinatioii of 198 nurses of New York City, ao per* 
cent were found to have subacute changes characteristic of niacin deficiency." 

Ascorbic Acid Deficiency. As with niacin deficiency, anatomical evidence 
of ascorbic acid deficiency has been based on the severe acute gingival lesions. 
It is also obvious that tlie severe acute form must be preceded by gingival 
changes of a degree less than gingivae, consisting of bags of blood idildi 
almost oomplefcety hide the teeth. In the development of this acute process 
the first stage consists of capillary en<^orgpment of the interdental papillae 
and later of the marginal gingivae. As this microscopic lesion advances it 
can then be seen grossly as a serrated red line marking the interdental papillae 
and later the maiginal gingivae. Then as the lesion progresses the goma 
become swollen, until eventually the typical scorbutic gums are seen. The 
chronic form may start as the acute, but somewhere in its development, prob- 
ably because of the presence of dietary vitamin C hut in amounts insufficient to 
cure completely, atrophy begins as evidenced by pitting on the interdental 
papillae. It finally leads to gum retraction with formation o£ calcuh between 
the gums and the teeth, then superimposed infection and so on (uf tttfitiihUH 
to the end stage of chronic scurvy as represented by complete retraction of 
the gums, exposing the alveolar surfaces of the teeth, alveolar loosening, in- 
fection and extrusion of the tocth. In .jq subjects examined in a study,'**" all 
showed some degree of these deviations from perfection. In a later study *• 
on 198 nurses of New York City acute or subacute changes were observed in 
56 percent The prevalence of undiagnosed scurvy in 4^ autopsied cfaiMrea 
between 3 and lo months, dying in a hospital, was found by Follis, Jacksoa 
and Park '* at 11.7 percent 

Deficiency States Veky Prevalent in the Nation 

All the evidence is in agreement that deficiency states are common among the 
population of the United States. Most of them are not the severe acute ^ype. 
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Rjrther, they are less intense in degnt and veiy mudi dower in Hidr ooune. 
Picdominantly the deficiency states here are mild, moderate or severe chronic 
forms. Because of their slow gradual development, their presence is commonly 

unsuspected. In frequency and severity they increase with age and with 
lowered economic level. As yet optimum nutrition throughout the nation has 
not been achieved; on the contrary, deficiency states are present on a large 
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SIGNIFICANCE OF DEFICIENCY STATES AND 
OPTIMUM NUTRITION 

The serious health handicaps resulting from the florid forms of the defi- 
ciency diseases are too well known to require review.^'- Although the 
severe acute types, with their obvious clinical manifestations, are seen in many 
parts of the world, relatively few such cases (although perhaps significant 
ntimbers) occur r^fularly in the United States.^ Inatead, most of 
tfie deficiency states in tiiis country are milder in d^ee and chronic in type. . 
These various forms constitute a wide :^one hetwecn ob^'ious deficiency disease 
and optimum nutritional state. The evidence on the relation of deficiency 
states in that zone to health is not nearly so clear and has led to some differ* 
ences in conclusions.^' m* vo^ m*. t«r Most of tiie co nt roy e rs y arises out of the 
confusion of definttioo, Init some of it is based on the type of evidence and 

its interpretation. 

Much of the scientific work in supi>ort of the importance of optimum 
nutrition to health loses its strength if the latter term is defined in the narrow 
sense as "absence of obvious disease," but becomes distinctly significant if 
one reoognizes health as having more positive attributes. In this latter sense, 
health has quantitative characteristics involving effidenqr, reserves, and the 
capacity not only to avoid disease bnt to attain mnxiimim inherited poten- 
tialities. This point of view is the l)asis of preventive medicine and modern 
public health practice. It is with this definition in mind that the following 
evidence dumU be consi<fcred.***'*" 

So many fiadors other than food can enter to influence health during the 
course of studies OH human beings that the full significance of the relation of 
food to well-being is most easily shown by the use of experimental animals. 
There are ol)vinu.s arlvantages in making observations on a species kept under 
wcil-controlled conditions wliich can be varied at will and can be continued 
through a generation or several generations if desired. Furthermore, since 
recession of lesions in chronic deficiency states occurs slowly and requires a 
long p>eriod of therapy, many studies in man on the relation of nutrition to 
health must necessarily be of long term. Here the use of experimental animals 
in orientative investigations oilers a real economy in time. By this procedure 
of experimentally searching out the significant data, the subsequent studies on 
humans becomes less arduous and more straightforward. 

Sherman and colleagues have shovm by a series of carefully planned 
and executed experiments, extending over a period of years, that diets ade- 
quate for the rearing of 50 generations of apparently nomial rats can be 
improved with betterment to the animals. These benefits are made evident 
by mcreased growth and efficiency, decreased death rate and increased vitality 
at all ages. Also, the bcttex^^ourished animals not only live longer on the 
average, but most important of all, the period of prime of life is distinctly 
increased. These conclusions are based on data of unquestionable statistical 

a5 
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significance. More detailed e3q)eriments reveal that aeveral chemical 
factofSy Le., vitamin A, calcmni, liboflaviiiy etc*y oontnlnitie to tius iniprovod 
health record and that up to four times tiie adequate quantitiea of time 

substances led to increased benefits. 

Waterman and Annnernian " ' have likewise shown that increased thiamin 
beyond that amount judged as distinctly adequate will yield improved growth 
in rats. The fanner has known for years that there was a difference between 
"just adequate^' and optimum feeding. An increased biological efficiency 
reflected in superior production of eggs, mill^ wool, and meat, material results 
which can be evaluated in dollars, makes a convincing demonstration of the 
profitableness of better feeding.'-*' On purely biological grounds, one would 
expect analogous benefits to man as measured in better h^th performance. 

McCarrison,^ struck by the oontrsst of the well-developed, heahfay 
^ypearance of the people of northern India compared to tiie poor pbysique, 
low power of endurance and resistance to disease of those races in the eastern 
and southern parts of the country, undertook a study of the cause of this 
dilference. After considering other factors, such as race, heredity, climate, and 
endemic disease, he concluded that the nature of the diet was likely the most 
important factor. To confirm this conclusion experimentally, he raised iden- 
tical groups of rats on diets represt ntati\ e of the various regions, and he foimd 
the same great contrast in g^rowth, development, and well>being ol the 
as was observed among the pco|)Ic. 

More recently Radhakrishna Rao has shown that monkeys maintained 
on diets based largely on milled rice and containing supplementaiy foods in 
small quantities, similar in composition to those consumed by tiie poor rioe- 
eaters in India, show the same poor development and occurrence of gastro- 
intestinal, skin, eye, and mouth lesions as the people in this region. 

While these animal studies are strongly suggestive, they are not necessarily 
proof Uiat man will or does react in a like manner. Orr and Gilks "* con- 
ducted a study to test this point These investigators compared the physique 
and healtii of two African tribes living side by side, alike in most reqtects 
except dietary habits. The IVTa^ai are pastoral people and constime quantities 
of milk and meat ; while the Kikuyus live for the most part on cereals with 
some tubers and legumes. The latter tribe is greatly inferior in physical 
^vekpment The Masai men are on the average three mdies taller and 33 
pounds heavier, and the Masai women, three inches taOer and 27 pounds 
heavier tiian iStMt, Kiktqru men and women. There was a similar striking differ- 
ence in the prevalence of chronic resj^irator}' disease, parasite infestation, and 
general health records. Added ev idence that these differences were due to 
nutrition was indicated by tiie uiiprovcments resulting from changes made in 
the dietary of the Kikujru. 

Effects of PaoPEa Diet on Giowth and Devbloficbnt 

Corry Mann also reports observations from an English institution for 
boys which bear on this pomt. One group of boys, six to 1 1 years old, were 
maintained on their regular diet, which was wdl-planned and judged to be 
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good; white other groups received vsnons snpptemciitBry foods* The inoet 
strUdtig difference obeenred over a three-year period was between the control 

group and those receivinj^ an extra pint of milk <I:iil\ . During; the first year 
the former group gained on the average ot 3.85 pounds and 1.84 inches, while 
those receiving the extra milk gained on the average of 6.98 pounds and 2.63 
inches. Oir ^ and Ldghtoo ti^ McKinhy ^ demonstrated the same pomt on 
even larger groups. Shnilar gains in growth and i m provement in general 
health records have been report^ both in this country and England as a lesolt 
of the supplementary feeding thron«^^h school lunches.'''*- 

The high percentage of men n jcctcd from the Army because of inferior 
development and related causes lias been distressing tu those interested in 
pttbUc heal^.^'* It is unfortunate that time and fadfities have not allowed for 
better study of the problem in this couptry. An important experiment in this 
connection was conducted in England."* A group of several hundred young 
recruits rejected because of under-development and other defects usually con- 
sidered as due to malnourishment were placed in a camp under optimum 
ooodttsons ol nutrition, exerdse, and rest. After several months of sudi treat- 
ment, 87 percent of a gnmp of 854 passed the physical tests which they had 
previously failed. 

Added indirect evidence comes from a recent study f 000 Toronto 
school children which confirms the results obtained many tunes previ- 
ously tliat environmental factors affect height and weight In this 
analysis sttikhig differences have been found between the height and weight 
of children from low-income fiunilies and tiiose from higher-income gnupi. 
In the Toronto study the percentages of male children under avenge height 
in various groups classified according to the occupation of the father were : 29.9, 
laborers; 24.5, factory operators; 19.8, clerical workers; 18.9, commercial 
workers; 17.2, owners and managers; and 13.2, professional workers, Thirty- 
three percent of boys from families on rdief were under average height against 
22 percent of those not On relief. Only 12.2 percent of thoae boys attending 
10 schools located in prosperous districts were under average height com- 
pared with 31.3 percent of those attending 10 schools located in poor districts. 
Corresponding differences were also found for girls. It is not implied that 
stature is the only or Iht most crudal measure of well-being. Nor is it certam 
that the difference m the iiuaHty of nutrition is solely responsible, because 
difTereoMS in sanitation and rest habits also exist between these two groi:^ 
However, sound consideration of all the facts certainly implicates nutrition as 
the most likely cause of tliis stature effect 

Effect of Prenatal Diet on Child-Bearing 

Ebbs, Tisdall and Scott *" have investigated the relation between prenatal 
diet and subsequent obstetrical history of 400 women from a low-income group 
in Toronto. One grouj) found to be on a poor diet was left as a control. A 
secimd group on a poor diet was siq)ptied supplementaty food during tfie 
final trimester of pregnancy, and a third group found to have a relatively good 
diet was given education in the best use of food. The past obstetrical hi^iny. 
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tbc various complications of pregnancy, the obstetrician's general rating, ease 
of kbor and biith, breast feeing, response ol tiie diild to feeding and infec- 
Isoos dttriog tfie first six months of l]£e« and otfier fKlors were nmsttred 
or evaluated. 

They summarize their findings and conclusions thus: "During the whole 
course of pregnancy, the mothers on a good or supplemented diet enjoyed 
better health, liad fewer complications and proved to be better obstetrical risks 
tfian diose left on poor prenatal diets. The inddenoe of miscarriage, stiU births 
and premature births in the women on poor diets was much increased. The 
incidence of illness in the babies up to the age of six months and the number 
of deaths resulting from these illnesses were many times greater in the poor- 
diet group. While it is recognized that there are other important factors in 
the successful outcome of pregnancy, this study suggests that the nutrition 
of tiie mothers during ^e prenatal period influences to a consideiable dtgnt 
llie whole course of the pregnanqr, and, in addition, direcdy affects the health 
of the cliild during the first six months of life." Wliile more cases are desirable 
and statistical treatment important, this study presents a strong argument for 
the importance of optimum nutrition in prenatal care. 

Another study along this line has been reported by a Committee of the 
Peo|^ League of Health in Great Britain.*'* On the basis of a prdindntry 
survey, a supplement containing those minerals and vitamins foimd most likdy 
to he short in the diet was given to 1,530 primiparas, while 1.512 continued 
their regular diet without supplement. The complications of pregnancy, pre- 
eclampsia and toxemia were statistically less in the supplemented group. The 
inddenoe of premature births was also reduced. No differences in birtii 
weight, sepsis after child birth, or dmracter and duration of labor was noted. 

EpFBCT op AVITAHINOSKS on WbLLpBeINO AMD EFFlCZBIfCr 

The recent, wdl-oontroHed human experimental studies at tiw Mayo 

Clinic *•* add much to our knowledge of the symptoms and handicaps of early 
mild thiamin deficiency. Subjects kept on diets as adequate in thiamin as 
many American diets soon developed evidence of fatisjue, irritability, muscular 
tenderness, and mental confusion. These conditions were paralleled by a 
definite decrease in efficiency in the relativdy simple operations about the 
household. Although these symptoms and discomforts are admittedly not 
specific to thiamin deficiency, there seems no doubt in this case that thiamin 
deficiency is the cause. The symptoms were rapidly alleviated in those who 
received thiamin but continued to progress in tho<;e getting the placebo. 

There are a number of mild symptoms and lesions of rather vague origin 
wUdi occur quite commonly in the general population and which, although 
not particularly serious, are tmc o m fo rtable and distracting and must have a 
cause. Among diese are soreness of tiie mouth and tongue with change in the 
papillae; swollen and Me^^dtng gums; mild conjunctivitis with lacrimation ; 
btirning aiu! itching of the eyes. These are seen in certain deficiency states. 
1 he mouth and tongue lesions of niacin deficiency, the gum lesions of ascorbic 
add defidency, and the eye lesions of ariboflavinosis are ejcamples. Recent 
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efforts *** ^ sM-M* to observe more dosdy Htut dunges in tfiese tissues, eqie- 

dally in connection with specific therapy, indicate that many of these cases 
are due to deficiencies. Conrlitinnint^ factors in relation to intake undoubtedly 
may also be instrumental in inducing these lesions and symptoms. 

There is a great need for well-controlled studies on the relation of nutritive 
stste to physical and mental efficiency, especially in n^ defickndes. Tfae 
magnitude of tfae problem, plus the need for more objective methods have been 
deterring factors. Several recent attempts in this direction have been reported* 

K^s and fTenschel have studied the effects of the addition of lai^e 
daily supplements of thiamin, riboflavin, nicotinic acid, pyridoxine, panto- 
thenic acid, and ascorbic acid to the regular U. S. Army garrison rations on 
the muscular ability, endurance, resistance to fatigue, recovery from exertion, 
and certain physiological mecfaanisms of a group of trained recruits expending 
3,700-4,200 calories per day. Test periods of 4-6 weeks, alternating the 
supplements and placebos, were used. No improvements in performance were 
observed, which would appear to indicate that healthy young men on an ap- 
proved ration calculated to contain 1.7 mg. thiamin, 2.4 mg. riboflavin, and 
70 mg. ascorbic add are not demonstrably benefited by a supplement off vita- 
mins B complex and C over a relatively short period of time. 

Foltz, Ivy, and Barborka likewise found no influence on recovery from 
fatigue or increase in muscular efficiency by parenteral injections of vitamin 
concentrates in persons already on an adequate diet. These studies were 
interpreted as diowing that supplementing an already adequate diet with 
vitamin B-complex for several weeks has no influence on work output, re- 
covery, or other manifestations of physical exertion. It has been suggested 
that it would be de=;irable to have longer experimental periods in stich studies. 

Simonson, Hnzcr, Baer, and Braun have reported a study on the influ- 
ence of vitamin B-complex surplus on the capacity for muscular and mental 
work. Measurements on endurance in dynamic and static woik, recovery of 
work capadty and pulse rate, maximum muscular force, fatigue of voluntary 
effort, maximum frequency of finper movements, errors in calculation tests, and 
fusion frequency of flicker were made on 12 apparently normal subjects who 
received over a 6-12 week period daily supplements of 6 mg. thiamin; 80 mg. 
nicotinamide; and 8 mg. riboflavin. The performance of this group was 
compared with a control group of 11 similar subjects. No effects of the supple- 
meiMary vitamins were observed in the muscular woric tests. However, there 
was observefl an increase in the fusion frequency of flicker in 8 of 12 of the 
supplement group after 3 weeks, as compared with no cliancjc in the placebo 
group. This increased ability to detect flicker frequency, reputedly "a measure 
of central nervous sjrstem ^gue," dropped to the initial values 4-6 wedcs 
after cessation of the vitamin intake. 

When men arc restricted to a diet deficient in the vitamin B-complex, the 
effects on physical performance are striking. Egana, et al.'^** have made obser- 
vations and measurements on 7 healthy physicians who subsisted on a diet 
deficient in B-complex for 4 weeks and then had small added amounts of 
brewers* yeast for 2 wedcs. Mild and vague symptoms of pain, &tigue, and 
loss of ambition were observed, and there was a moderate deterionitioo in 
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tiie 8tib|ccls' physical fitiMM for admttftiQif ttwrcisga and ptrticniarly poor 
recnpenttve powers between rqicated perfods ci exhaweHng exetdse 00 a 
treadmill. The mot dttiiges were ttiidfy r cter a ed upon the additioa of 

yeast to the diet. 

Even more striking were the etlccts of vitamin B-complex deficiency in 
men doing daily hard work. A similar study by Jolinson, et oi.^*^ from the 
same kboratory on xo subjects engaged in hard physiGal labor showed that 
under these conditkms s ympto ms of muscular and joint soreness, fatigue, and 

physical deterioration were mnre rapidly produced, being noticcfl after one 
week on the deficient diet ; and while the addition of thiamin improved these 
conditions, especially muscular symptoms, the addition of yeast was necessary 
for full recovery. 

In trained subjects r estricted to diets containing about one-tiurd of recom- 
mended daily amounts of tiie vitamin B-complex, Barborka, Foltz, and Ivy ^ 

found that subjective symptoms of easy fatigue, irritability, lack of pep, 
anorexia, and increased leg pain appeared during work periods and work 
output decreased. All the symptoms completely disappeared and work ou^ut 
returned to normal or better within a few days foOowtng supplementation 
with vitamin B^oon^slext 

It seems probable from the above reports and other evidence that there is a 
level of nourishment which, while it is not low enough to lead to easily recog- 
nized symptoms of deficiency disease, nevertheless does lead to decreased 
pliysical and mental efficiency. However, it is evident that additional well- 
oontrolled e]q)eriments on subjects whose initial nutritional status is known, 
who can be maintained for long periods on various levels of intake of tiie 
several factors (vitamins, proteins, etc.) and whose performance is measured 
in an objective manner, are needed before satisfactory conclusions can be made 
regarding nutritional status and physical and mental efficiency. 

Diet and Dental Caries 

The cause and prevention of dental caries is one of the most puzzling and 
difficult problems in public health today. There are several schools of thought 
on the s^ject, eadi with its pet theory. The litersture is extensive, confusing 
and co ntrov er si al.'*'"*** It seems evident tiuit the problem is more complex 
than generally realized, that many fsctors are probably involved, and tiiat the 
solution is not in sight. 

However, in all this confusion, there are certain observations and con- 
clusions related to nutrition tliat seem worthy of emphasis. There is sufficient 
woric of good caliber to indicate that attention to <tiet can not only decrease 
die p re v ale n ce of caries, but give some protection against the further develop- 
ment ol that already present."^' Also, it is equally evident that maloc* 
elusion, uncleanliness, bacteria, too many sweets and unknown factors are 
involved in the process."^'**" Unfortunately, a satisfactory experimental 
animal has nut been found for this type of work. 

Somewhat over a decade ago it was shown 1^ Mellanby that dogs reared 
on diets faulty in calcium and phosphorus, as well as vitamin A and/or D, 
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lead to poorly calcified (hypoplastic) and oAenrise naUofiiiMl tecdi and 
supporting structares, factors said to be im po rtan t in the caries problem. 

Subsequent well controlled studies by the same author in a London institution 
for children ' " clearly slunvcd that the prevalence of hypoplastic teeth and 
caries could be greatly decreased hy the addition of the above factors. Con- 
firmatory observations have been reported by several others. Boyd and 
Drain and Howe and White,"*- and others have shown that the 
increased use of meat, miUc, fruit and vegetables in the diet is followed hjr a 
reduction in occurrence and severity of caries. The formation of a hard, secon- 
dary dentin as a protective reaction at the base of developing caries as a result 
of better ntitrition is reported by several investip^ators.***' 

One of the most interesting facts about dental caries is the geograpluc 
distribistion of high and low prevalence groups."' In central Alaska, certain 
island groups and oilier small areas of the world usually remote from modem 
influence, the prevalence of dental caries is conspicuously low ; while in most 
other areas it is 95 to 98 percent.^*®- When members of these low-caries 
groups come in contact with world commerce, the prevalence of dental caries 
increases rapidly. This has been observed repeatedly. The report of King 
gives a full bibliography of tiiese observatioiis, as wed as details of his own 
studies in the Island of l ew is in the Outer Hebrides off the Scottish Coast 
The prevalence of dental caries in a large group living on the coast near an 
active port was about like that observed in London, e.g., 98 percent : while 
inland where modern influence has not reached, the frequency was on the 
average about 40 percent The other most conspicuous difference in these two 
areas was a change of diet from the natural foods of high nutritive quality of 
the interior to that containing highly-processed flours, sugar, etc. 

Thus, there is much presumptive evidence indicating that nutrition plays 
a part in the dental caries. The question is how? Bunting and his asso- 
ciates contend from their evidence that it is the presence ot liigh carbo- 
hydrate in ^ diet with subsequent bacterial action. But the evidence indicates 
in addition that positive nutritive qualities of the diet also are involved. 

NtmtmoMAL Status in Relation to Susceptibility and 
Resistance to Infections 

Considering the variety of infectious agents studied, the different routes and 

extent of expopiire employed, the many t^'pes, combinations, and deg^es of 
deficiencies uivolved, and many other factors which are sure to enter any 
observations on the relation of nutrition to infection, it is not surprising that 
the literature on this subject appears inconsistent confusing, and difficuft to 
evaluate.^**"*** All infectious processes are not the same. Each shows specific 
diaracteristics. Nor do the various deficiencies affect the body in the same 
way. The relation of nutrition to infection is not one problem but many, and 
considerable more work of a well-controlled nature is necessary before a 
fully adequate answer can be given to this relation. However, there are 
certein pointa which seem reasonably dear, and several results which should 
be mentioned. 
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The fdatkn <rf diet to infecdon is not to be compared with the dramatic 
effects of suoceflafttl-vBoctiies, serunu, or drugs ; hut rather with other environ- 
mental factors, audi as general physical condition, sanitation, personal hygiene* 

and rest. There is no doubt that severe degrees of malnourishment in experi- 
mental animals, like fatigue and low body temperature, lead to an increased 
incidence of spontaneous infection and to increased susceptibility to certain 
indoced infections.*** This is partictilarly tme of vitamin A deficiency, but 
also to some degree with otiier deficiencies* The high morbidity and mor- 
tality rates from infections among tiwsc witii severe deficiencies indicate tiiat 
this is also true for the human l>eing. 

In Experimental Animals. There is some evidence tliat mild decrees of 
deficiencies also lower resistance. Webster and Prichett have found a 
<lcfinite difference m resistance to mouse tyfrfioid, bidiloride of mercury 
intoxication and botnlinus toxin between two groups of mice, both of whidi 
were thought to be normal and adequately nourished as shown by satisfactory 
growth and procreative powers. Wooley and Sebrell have shown that mice 
kept on diets inadequate in riboflavin or thiamin are more susceptible to fatal 
infections with pneumococcus type I inoculated by the intranasal route than 
were miee fed on diets containing enough of these vitamins for good growtiu 
King and Menten,'** and King and Sigal have shown that gtunea pigs 
receiving inadequate amounts of ascorbic acid succumb to smaller doses of 
di[)htheria toxin than those receiving liberal amounts of ascorbic acid. Rine- 
liart, et al.^*^ have found that the heart lesions due to /3-streptococcus infection 
in guiiMa pigs are greatly intensified by superimposed chronic scurvy. A 
lowered tissue resistance to infection has been observed in several of the 
deficiencies ; for example, in the skin lesions of riboflavin deficienqr. 
the mouth lesions of black tongue and pellagra, and in the lesions of the eye 
in vitamin A deficiency. 

Badger and Mastmaga*** rq[)ort a lowered resistance to rat leprosy in 
thiamin deficfencj* SaUn and UoSfy"* htm shown that tiie constitutional 
barrier to the entrance (muscular route) of tiie neurotropic virus (vesicular 
sloiuatiti s virus) which normally develops in young mice by the sixth wedc 
is delayed by the malnourishment. This effect was shown by general under- 
nourishment, i.e., low calfjrics ; also by B-complex and vitamin E deficiency. 
However, once the barrier had developed, neither thiamin, riboflavin, nor 
vitamin £ deficiency had an effect Riboflavin deficiency,^'' even in a rdap 
tively early state, greatly lowers the resistance of rats to endemic typhus, 
thereby restilting in a fatal disease. Animals severely deficient in vitamin A 
are as resistant as normal animals. No other virus or rickettsial disease has 
as yet been found to react this way, so this seems to be an example of a specific 
and extremely severe lowering of resistance. In general, malnourishment has 
shown quite the opposite effect In rdatkm to virus infections.^"* Reoentiy 
Poster, sf ol.*" and Rasmussen, it aL^''^ have reported that well nourished 
mire are more susceptible to murine poliomyelitis than those deficient in 
thiannn or calories. Perhaps this is another confirmation of the close symbiotic 
relationship of the viruses to man. 

Tnger^^ reports a decreased restitanoe of cfaidcens and ducks to PIomno- 
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liiMM fo^AiTM as a result of tniM biotin defide^ Some degree of specifidly 
of biotia is shown by the fact that general debility due to ottier d eficienries 
does not i^vc tiie effitirt. 

From numerous animal experiments "•-i"* it seems well established that 
diet is an important factor affecting^ the reaction of the host to the establish- 
ment and maintenance of hookworm and other such parasitic infestations. It 
has been shown in dogs and rats that injury to the host by the worm may not 
only be reduced (i.e.p anemia) but that in many cases the infestation may be 
eliminated by improvement in diet alone. This stipports the repeated obsers-a- 
tions and contentions of many that poor iiulntion is a very important 

conditioning factor in the epidemiolt^ of hookworm and related parasites 
in man. 

In Man, Sudi dhreet evidence on the rchtion of mild deficiency states to 

resistance to infection in man is lacking, bqt there are several bits of evidence 
which should be considered. The incidence and duration of illness in a low- 
income group as measured by loss of time from work and hospital days have 
been reported as being significantly higher in a low-income than in a higher- 
income group.^ Harper, et at?" have reported a statistically significant de- 
crease in loss of time due to minor illnesses of a group of 70 R.A.F. cadets as 
a result of supplementing their regular diet with vitamins A, C, and D. The 
prevalence of infections diseases amonef the poorly-nourished populations of 
the world is striking and cannot be explained by sanitation, personal hygiene, 
and insect carriers. Orr and Gilks in the studies previously mentioned 
found that 37 percent of the* tribe living on a poor diet suffered from chronic 
feq>iratory infections; while in the better'nourished tribe living under tiie 
same climatic conditions, this type of iUness was found in only about 4 i>ercent. 
Tuberculosis, tropical ulcers and intestinal parasites were also low in tlie 
better-nourished group. The tribe habitually eating a poor diet showed a 
marked drop in morbidity and mortality rate wtthm a jw after their dieluy 
had been improved. Lake observatioos have been reported from India and 
other parts of the world. 

Withotit qncstioninij the presence of infection and climate as factors in 
rheumatic fever, there is considerable evidence that an additional factor such 
as poor nutrition, found to be more prevalent in low-income groups, is in- 
volved.^**' ^ The importanoe of good nntridoa to resistance and recuper- 
ative power is recognised by most physicians and surgeons who give attentioa 
to tins point, as wdl as rest, as part of general treatment. Also, in their 
experience, all other factors being equal, the poorly-nourished patients ccmsti- 
tute the greatest risks. j 

Application of the Significance of Optimum Nutrition 

In considering the application of existing knowledge on the significance of 
optimum nutrition for health and well-being, it is pertinent to mention that it is 
difficult to sell the idea prophylaxis, especially if its benefits lack drama, or ii 
they appear slowly over a long period of time. Then too, the early evidence for 
tiie inqxHTtanoe of a biological sdenoe to pr e v e ntiv e medidne is usually founded 
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on animal aqierinwots. Later, atatifltical nwasarcments may be necessary to 

show condtudvdy the benefits to man. Also, such human studies require 

sticIt a large prnfrram that progress is slow. To the average mind neither 
animal experiment nor statistics has a \cxy strong emotional or personal 
appeal, and slow acceptance of this Qrpe of evidence is to be expected. But« in 
addition, time is a mislBke whidi appears to be more or less prevalent and 
which indicates an insufficient undenrtanding of this type of evidence but is 
serious because it has, wttbout a doubt, retarded the acceptance of the newer 
knowledge of nutrition in some quarters. This is the mistake of supposing 
that an unsound procedure is invohcd in carryint^ over the findings from one 
species to anotlier. Whereas, tiie fact is tliat the application of animal experi- 
ments to htmian prdUems in nutrition deprnds vnpon the same assumptions 
that have been used with such success in the developments of physiology 
and bacteriologv-, and which are the foundation on which the practice of 
medicine is built. 

On the other hand, some persons may expect a good diet or improvement 
ol nutritional status by therapy to confer absolute protection against all infec- 
tious and metabolic diseases. In any rebitiooship between nutritional status 
and infectioOy it is evident that nutrition is only one consideration, that sudi 

factors as exposure and virulence are not to be disregarded. Hence, whatever 
protection is conferred by favorable nutritional Status may be ejq;>ected to be 
in terms of probability rather than certainty 

There is no denying that there have been some premature or exaggerated 
daims for tiie benefits of optimum as compared with just adequate nutrition, 
that the literature contains reports of many poorly-conducted experiments and 
interpolations, and that there are those who make a living by exploitation. 
But these human faihti^^s should not produce a reaction which retards the 
acceptance of the real merits of the science. Much more knowledge of the 
relation of nutrition to health is desirable and is being uncovered at a rapid 
rate. Nevertheless, keeping in mind the view that buoyant health, not just 
passable health, is the objective of modem health philosophy and practice, the 
evidence now available, incomplete as it may seem, leads to but one conclusion. 
It is that there is a real difference, as measured in terms of growth, develop- 
ment, and general health record between optimum and just adequate nutrition ; 
and tiiat every practical effort should be made to apply this knowledge in the 
interest of human welfare. 



SUMMARY AND CONCLUSIONS 



All the evidence from numerous surveys over the past ten years to tfie 
prespnt amont,' persons of all apes in tnany localities is without exception in 
complete agreetneiit that inadecjuate diets arc widespread in the nation. Al- 
tliough an appreciable percentage of the diets failing to meet the Coimcil's 
recommended dietary allowances were more than 50 percent deficient in 
amounts of the several essential nutrients, most o£ the diets were less than 50 
percent deficient. Accordingly, there is widequwad prevalence of moderatdy 
deficient diets. 

It has long been recognized that other circumstances besides deficient diet 
impair nutrition. Certain so-called conditioning factors, such as physical 
exertion, light, trauma of several kinds, and disease, raise ^e requirements 
for essentials. Therefore, adequate intake is an individual matter related to 
the conditioning factors in operation. If these factors are sufficiently severe, 
even optimum intake may not completely protect against their force during 
the period of maximum operation. It is evident that many factors afTect 
notiitioaal status. 

But evidence that defident diet or conditioning factors are in operation at 

some particular point of time gives only a slight and inooo^ete conception 
of the full scope of their influence and effects. The frequency and dtiration of 
their operation is extremely important. I hus time, which for persons is age, 
is a significant factor. Few people eat an adequate diet every day during their 
lifetime. Rather, there are numerous or protracted periods whien the diet is 
fatuity. Similarly, few people esc ipL tl^e operation conditioning factors at 
frequent or lengtl.y periods in their life, ("he repeated or protracted operation 
of faulty diet or various conditioning factors slowly leads to cumulative effects 
in deficiency states. 

All the data from numerous surveys with new methods among pcrsoiis of 
all ages in many regions are entirely in accord in showing that deficiency 
states are rife throughout the nation. Relatively few are the traditional severe, 
aeiile f\pes. Most are milder in intensity and gradual in their course. Pre- 
dominantly they are subacute or chronic states: some marked, but very many 
mild or moderate. 

Fnmi this evidence it is dear that there is both a preventive and corrective 
problem. On the preventive side, it is evident that production of sufiicient food 
should be maintained and that more effective distribution of proper food is 

needed. For the latter, it would seem advisable to give further consideration 
to the program of judicious enrichment ot appropriate foods since that would 
add much to the guarantee of successful nutrition. It is also evident that diet 
education must be intensified and octended to the utmost, and raised to new 
heights ci effectiveness. 

On the corrective side, there is need for detection and therapeutic treatment 
of deficiency states among the population. For this project it is necessary to 
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disseminate the new diagnostic methods among the medical and pubUc health 
professtons. Foremost among the steps in thb direction would be: (i) prqiop 
ration of a handbook on methods of detecting deficiency states ; (2) establish- 

ment of training centers for iiHtnictinn in the medical aspects of nutrition, 
especially diagnosis of the deliciency states; and (3) intr(KKiction of a(k'<juate 
courses on nutrition, particularly its clinical aspects, into medical schools. 
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PREFACE 



Enriched flour and enriched bread are to be found today in abnost every 

grocer>- store and baldery and in most households. Thus millions of persons 
know that these products represent cn^tomary brands of white fl«>tir and 
while !>read with added vitamins and iiun. A <;rowiti2^ number have learned 
from the American Red Cross classes or from other teachers oi nuiriiion 
how white flour and white bread are made more wholesome enridiment. 
Many have heard that this procedure for improving bread and flour is 
endorsed by prominent physicians and scientific advisers of the government. 
Many persons suppotio that this enrichment procram is enforced by national 
rejjulaiiun and its contmuance is insured as a permanent policy. They have 
heard correctly that standards for enriclinient have been set up by the gov- 
emmeat, and this has led them to believe that all bread and all flour must meet 
these standards, which is not the case. 

Frotn its inception in 1941 until January 1913, enrichment was entirely 
voluntary on the part of the miller and baker except in two states which in 
1942 adopted laws requiring it. Yet on this voluntary basis, it was extended 
to co\'er 75 to 80 percent of the nation s bread and family flour. Since early 
in 1943, a war regulation requires enrichment of bread but only for the dura* 
tion; there is no federal regulation requiring enrichment of flour. Except 
in a totnl ')f six states, all of them in tlic South, which have now enacted 
laws about it, enrichment of both bread and flour after the war will depend 
wholly on the free will support of individual firms in the two industries, 
unless further action is taken. 

The motive bdund the enrichment program has been the nutritional 
hnprovement of certain basic foods at their sources through the commercial 
channel?. Tt has ?ef'med possibfe by tlii'^ mean< tn <;caire results promptly. 
Tiie health of the population can be inijiroved by ctlucation. but by itself 
education represents a long and difficult process. For immediate results in 
nutrition, as in sanitation, a d^tee of direct action is required. In this 
respect, enridmient of a staple food like bread is a public health measure 
analogous to correction of an unsafe water supply ; once this is accomplished 
and the matter placed in competent hands; the benefits of good water are 
permanently available to all without the necessity for each householder to 
boil his own drinking water daily. 

In its introductory stages, the voluntary cooperation of millers and 
bakers has been indispensable and the extent of it has bn ti botli surprising 
and gratifying. But can we afford to rely on it alnnc in the future? As the 
war comes to an end. we shall enter on an era of more or less economic 
disturbance and it may well \>e that severe comfietition will arise in some of 
our staple food industries. Since enrichment adds somewhat to dw costs 
of the millers and bakers, some will be tempted to drop it, as indeed some 
have all along refused ^o adopt it unless required by law to do so. The far- 
sighted elements of the indu>tries cannot com]>el tlieir more shortsighted 
competitors to continue it. For these reasons, the majority of both industries 

ni 
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are read} lor compulsory legislation of a reasonable and unitorm ciiaracier. 
Are representatives of nutritional science and fwiblic health leaders ready to 
accord them this support? 

Larj^cly because ninety percent of the nation's bakery bread is consumed 
within the state in which it is produced, brcafl is little suljjcct to federal law. 
It is therefore mucli more feasible for liic several states lo act eltcctively 
by legislative means than for the national government to do so. This is less 
true of flour, of which a brge part is shipped in interstate com m e r ce, hot 
obviously flour and bakery bread should be treated similarly since the two 
foods are more or less intcrclianf^cablc in family use, choice turning to one 
or the other according to convenience or tradition. Therefore, while the 
Federal Food, Drug, and Cosmetic Act was invoked to furnish a standard 
of degree and kind of enrichment permissible for flour and bread, the question 
of whether enrichment shall be re q ui recf must be submited to the states. 

After more than three years of experience witfi nation-wide, though not 
universal, enrichment of bread anfl flour, it seems the time to raise this 
question with the j)cop1e who are responsible for public health and lor control 
of food quality in each of tlie states. It is the purpose of this bulletin to 
review this experience, and to set forth the merits of enrichment as weil as 
its shortcomif^ under voluntary action. Many intricate problems of tech- 
nical, legal, commercial, and nutritional nature have arisen during the inaugu- 
ration of the program. These are set forth in response to enquiries and 
requests from leaders in nutrition who are interested in the introduction of 
enricliment legislation in their state legislatures, most of which will be in 
session in January 1945. 

It is particularly important if legislation is enacted by the states that it be 
uniform in its provisions. Otherwise interstate commerce in the afi'crted 
eotninochties will be hampered and the universal practice of enrichment will 
be rendered difficult. 

An abbreviated statement entitled "The Facts About Enrichment of Floor 
and Bread" has been prepared in a form suitable for those who can spare 
time for only a cursory study of the subject. The present bulletin is intended 
for state leaders who will be faced with a p;reat variety of questions if state 
legislation is proposed Tt is therefore indexed for convenient reference. 
G>pies of cither publication may be secured from the National Research 
Council, 2101 Constitution Avenue, Washington 25, D. C. 
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CHAPTER I 



LAUNCHING THE MOVEMENT 

In the pabt several years it lias become possible to produce several nutrients 
in very tocxpensive forms. As demand increases, industry widonbtedly 
win be aUe to prodooe them at progressively decreasing cost. These ad- 
vances, ow ill- largely to the chemists, have placed in the hands of authorities 
in public health a powerful means for improving the quality of common 
foods. The Council on Foods and Nutrition of the American Medical Asso- 
ciation provided early leadership in the movement to make proper use of 
vitamins and minerab to improve the nutritive quality of stable foods. 
Minerals were readily available for such purposes, and several vitamins in 
concentrated forms or as the pure products of chemical synthesis were enter- 
ing the market. They were mainly in the dru^ trade; their use in foods 
was limited to a few specialty products, and the guiding motive for aflditions 
of vitamins to such products often seemed to be for advertising inir poses. 
Exceptions were the addition of vitamin D to milk and of iodine to table salt. 
Botli i)f these procedures received endorsement by the Council. 

This Council, then known as the Committee on Foods, in a meeting held 
March T2, 1936,* discnss< f! fortified foods. While no definition of such foods 
was attempted, it was understood "tlut in general a fortified food was one 
in whidi the percentage of mineral dements or tfie unitage of vitamins has 
been made significantly beyond tluit of the same food as it exists in nature. 
This enhancement of tfie vitamin (or inorganic salt) content is brought about 
by the addition of a concentrate or rich S'>nrce of the material or the actual 
siilts or vitamins themselves." The committee at earlier nu*eiinj;s had ap- 
proved addition of vitamin D to milk and of iodine to table salt. It now 
announced a policy as follows: 

"H in exceptional cases a general nce<! tor vitannii ( or inorganic 
salt) intake above tiiat aiiorded by the usual mixed diet of connnon 
foods is indicated, the Council shall require (a) acceptable and con- 
vincing evidence that there is a need for enhanced amounts of 
vitamins (or inorganic salts) in the general food supply, and (b) 
that the frmd vehicles proposed for the distribution of such vitamins 
(or inorganic salts) are suitable and appropriate." 

The tiext important action was taken in December 1938, l>y a inint 
committee of the Council on Foods and Nutrition an<l of the Conncil on 
Pliarmacy and Chemistry, both 01 the American Medical Association, i avor- 
abk consideration then was given to use of vitamins in certain staple foods 
including fUnir. Indiscriminate fortification of foods with either vitamins 
or minerals was considerd to be undesirable, but a standardized fortification 
of certain cheaper foods which were widely used was regarded as deserving 
of encouragement. 

* Committee on Foods, A. M. A.: Jour. An. Med. Assoc 107:39 (July 4) 1996. 
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On the basis of the report recci\cd frf)in the cooperative conimiitee of the 
two Councils, the Council on Foods and Nutrition then proceeded to take 
action. It appointed one of its members, Dr. Cowgill, to prepare for publi- 
cation a Council report on the evidence indicating a need for restoring 
vitamin Bi to the American diet.' It accepted, and with minor reservations 
it adopted (March 18, 1939), a resohition which the cooperative committee 
had submitted. This appeared in final form as follows.' 

Fortification of Foods with Vitamins and Minerals 

**The Council on Foods and Nutrition desires to encourage the 
restorative addition of vitamins or minerals or other dietary essen- 
tials, in such rimouiits as will raise the content of vitamin or niineral 
or other dietary essential of general purpose foods to recognized 
h^h natural levds; with the provision that such additions are to 
be limited to vitamins or minerals or other dietary essentials, for 
which a wider distribution is considered by the Council to be in 
the intc' t -f of the ptiMic health. 

"The Council is opposed to the indiscriminate fortification of 
general purpose foods with vitamins or minerals or other dietary 
essentials. By fortification is meant the addition to a food of such 
an amount of a vitamin or other dietary essential as to make the 
total content larger than that contained in any natural (unprocessed) 
food of its class. 

"The following fortifications are rccoj^nizcd by the Council as 
being in the interest o£ the public health: (i) the addition of 
vitamin D to milk to an extent not to exceed 400 units per quart, 
no objection being made when the added vitamin is obtained from a 
natural source, if it carries with it one or more other vitamins; 
(2) the addition vitamin .\ to substitutes for butter to an 
extent not to exceed the amount of vitamin A in Inittcr of lii^h 
natural content of vitamin A, no objection being made when the 
added vitamin is obtained from a natural source, if it carries with 
it one or more other vitamins; (3) the addition of iodine to 
table salt in an amount not to exceed one part of sodium or 
poia'i'^ittm iodide for each 5.r)oo * |>nrfs nf salt; ''4) the addition of 
calcium salts to cereal products in an amount such that the calcium 
content of the finished product does not exceed 0.075 S"^* 
100 calories; (5) the addition of iron to cereal products in an 
amount such that the iron content of the finishi d product does not 
exceed 0.0015 gm. (1.5 mg.) for ead) 100 calories." 

It will be obser\'ed that by this resolution the addition of vitamins and 
-minerals to foods was encouraged, with qualifications. Specifically, the 

* Cowgill G. R.: The need for the addition of vitannn Bt to staple Americaii foods. 

Jour. Am. Med. Assoc. 113:2146-2151 (Dec. g) IQ30 

* Council on Foods and Nutrition, A. M. A. : Fortification of foods with vitamins and 
minerals. Jour. Am. lied. Assoc. 113:681 (Aug. 19) 1999, 

* Later changed to io,ooa 
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qualifications were: (i) that only such vitamins and minerals should be 
added for which a wider distribution was considered desirable from the 
standpdnt of the public health ; (2) that for general purpose foods the addi- 
tions in the case of products not' previously accepted, vitamin D milk, vitamin 
A fortified margarine, and iodized salt, would be related to the amounts 
naturally present in tonr!^ of the class. In the discussion k-adinj^ to this 
resolution, a sharp distinction w as drawn bcu\ern lortification and restorative 
additions of nutrients. Specilicaliy encouraged were restorative additions of 
thiamine, riboflavin, and inm to cereal products, sudi as flour and white 
bread. 

This statement of policy served to stimulate several millers to cxi>criniental 
production of flours improved with respect to their content of thiamine. 
Bn ad hi ouj^ht up to whole wheat levels with respect to thiamine and ribo- 
llavin by the use of synthetic thiamine and defatted milk solids began to 
appear under encouragement from leadti^ yeast companies. Likewise tiie 
American Medical Asscfciation policy served as a guide to subsequent action 
by the Food and Nutrition Board of the National Research Council, and 
influenced later actions taken by the Food and Drug Administration of the 
Federal Security Agency in the matter of enriched flour and enriched bread. 
The discussion preliminary to issuing this statement led also to consideration 
of the subject of food fortification at a meetii^ in Toronto, Omada, April 
26, 1939, of the American Institute of Nutrition. A symposium was led 
by Agnes Fay ^^^•rgan. I.ydia J. Roberts. W- . IT. Sebrell. P.. M. Nelson, and 
Alonzo E. Taylor. The principle of fortification received serious consider- 
ation and all aspects of the problem were discussed. 

FmiTHER Developments 

Three events in the stunmer of 1940 precipitated developments: (i) a 
dedskm of the British Government, in July of that year, to fortify their 

flour and bread with diamine; (2) a decision of the Subcotnmittec on Medi- 
cal Nutrition, rcccnflv nyipoinfed in the National Research 0>uncil. to rec- 
ommend re-enforcement with tiiiamine of all wdn'te flour purchased for the 
Army and Navy of the United States, atul (3) a scheduling, for September 
1940, by the Food and Drug Administration of public hearings to consider 
a proposal for a standard of identity for flour. 

The British Government's decision to fortify flour and bread with thiamine, 
mrulf in Tnlv ^040,* wa*^ ncfnally never effected except for cxricditionary mili- 
tary forces. British production of adequate supplies of tiiiamine was delayed 
by war conditions, and controversy developed over the private profits which 
might flow to vitamin manufacturers were all flour to be fortified. It was 
later tfiat the British turned to their current so-called wheat meal loaf made 
from undermined flour. It was later also (January 1942) that Canada 
announced its specifications for a long extraction flnnr, known as "Canada 
Approved". However, the first announcement of tlie I'.ritish decision to 
fortify their flour, coming as it did when all eyes in America were turned 



*1. Moran and J. C. Drummond: Nature 146: 117 (1940)' 
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to the Battle of Britain just b^inning, did much to crystaUize i\inerican 
tbmking. The reaaons for die snbsequient OMine of action adopted by the 
British, under the dreumstances in wlilch tiiqr found tbemaelves, wiH receive 

additional discussion later. 

The Subcommittee on Medical Nutrition, established in the early summer 
of 1940 under the Division of Medical Sciences of the National Research 
Council, confined itself primarily to military problems. However, in recom- 
mending fortification of flour with tWamine for use 1^ the armed forces, it 
abo expressed itself regarding the need for simthur flour for the dvilian 
population. The f olkm&ig statement appeared in the minutes of the second 
meeting of this subcommittee, August 5, 1940: * 

"It is generally agreed that the diet of the civilian population is 
minimal in its provision of Vitamin Bi, and in case of war the 
deleterious effect of an inadequate supply of vitamin Bi is likely 
to manifest itself (unfavorably), especially in men doing heavy 
labor." 

It was pure coincidence that the Food and Drtijj Administration's hear- 
ings on flour were scheduled at this same time. Flour, as defined in the 
preliminary announcement of the hearings, was ordinary white flour and 
unless testimony oouM be introduced into the record of the hearings showing 
it to be desirable to have in flour an amount of thiamine or other nutrient 
greater than that contained in the flour conventionally in use, the door would 
be closed to making additions of such nutrients, until the standard shonUl be 
amended ^t some future hearings. The Subconunittee on Medical Nutrition 
was aroused by this proposal. So also were the Council on Foods and Nutri- 
tion of the American Medical Association and the several firms of millers 
interested in and experimenting with procedure in harmony with the recom- 
mendations of that Council. Dr. C. II. Bailey of the University of Minnesota 
had been engaged to study the technical problems involved, particularly 
those of nutrition, and had accumulated a mass of data x>n the occurrence 
of fliiamine and riboflavin in various varieties of wheat and in the various 
mill streams encountered m a modem flour mllL Odiera were disturbed. 
The Surq^t on General of the United States Public Health Service had been 
impressed by the Stiebeling-Phipard and other surveys revealing inade- 
quacies in American diets, and he as well as Director Wilson of \hc Extension 
Service of the United States Department of Agriculture, who currently 
was heading a nutrition committee within the government, was convince d 
that improvement of the quality of bread was basic to any nutrition program 
that m^ifat be undertaken for national defense. 

FLOtni Hearings, Food and Drug Administration 

The flour hearings nf September TO40 were attended by experts and 
consultants of flour milling and allied industries. Testimony respecting 

* STib-omniittec on Ucdlcal Ntttfitloa, National Beseardi Coundl: Mumtes of Meeting 
of August 5, 194a 
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\ itamin-cniitriinin^' fldiir was introfluct-d by them. Other testimony placed in 
the record the previously cited recninincndations of the Council on Foods 
and Nutrition of the American Medical AsscKiation. Meml)ers of the Suh- 
committee on Medical Nutrition of the National Research Council were also 
m attendance. Nearly all of the witnesses wanted something done to permit 
addition of nutrients to flour, but little agreement existed as to what should 
be done, and after many days a recess was declared. In this recess, at the 
instigation of Surjjcon General Parran and Dr. M. L. Wilson, the executive 
officers of national associations of millers and bakers called a meetings in 
Chicago, inviting many leaders in these and allied industries, as well as a 
number of physicians and scientists, to participate. Among the latter were 
Doctors Boudreau. Nelson, Roberts, Sebrell, Spies, Stanley, Tisdall (from 
Canada), and Wilder. Other smaller incetiiifjs followed and the subject 
received consideration at a general meetinfj held 1)y the American Institute 
of Baking, the American Bakers Association, and the Millers' National Fed- 
eration. As a result, wiien the public ilour hearings were reopened in mid- 
November, industry, science and government were tiiinking together as they 
had not l)een able to do liefore and harmony of opinion was obtained. In 
terms of technical knowledj^c, the millers had felt themselves prepared only 
for addition of thiamine tn flour, whereas the nutritionists had held that the 
prevalence of [x'llagra and the incrcasinii; evidence of prevalence of aribo- 
ilavinosis called for niacin and riboflavin as well. Riboflavin at that time 
was not conunerdally available in more than meager quantities. The weight 
of testimony favored immediate addition of thiamine and niacin and a later 
introduction of riboflavin. The testimony also stressed the prevalence of iron- 
deficiency anemia and the addition of iron was strongly recommended. 

Recommkndations from the Food and Nutrition Board 

The Food and Nutrition Board of the National Research Council, estab- 
lished as the Committee on Food and Nutrition, first assembled November 
25-26, 1940, a week after the conclusion of the flour hearings. This Board 
had been established to provide scientific directioii for the national nutntioii 
program, which then was in the plamung stage. The Board immediately gave 
consideration to the problem presented by flour and bread. It proposed to 
enrniirap;e the use of whole wheat or undermilled flours so far as this was 
{casi!)lr, but considered sympathetically the character of the testimony at 
the flour iiearings. A general endorsement of the program for improving 
flour, which had been developed in those hearings, was given tn the foUowimg 
resolution: 

"That the amounts of thiamine, nicotinic acid, and other nutrients 
recommended by the subcommittee on nutrition, endorsed by the 
Coundl on Foods and Nutrition of the American Medical Asso- 
cntioa and presented in the testimony before the Food and Drug 
Hearings November 14. i()40, by Wilder, Sebrell, JoUiife, and Wil- 
fisms, be endorsed by this Cooumttee." 
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While the newly organized Committee, which later became the l ood 
and Nutrition Board, discussed a broad program to improve the nutritional 
status of the American people, the prevailing thought was evident that flour 

and bread enrichment was to be a prime im]ilcmc!it for the purpose. It has 
continued to occupy the position of a central theme in the program ot the 
Board. At the time that the resolution relating to flour was adopted, a com- 
mittee was appointed to study the devdopment of related standards for white 
bread. The reoonomendatiQos of this committee were adopted later. In their 
preparation, Mr. Schumaker, President of the American Bakers Association, 
Dr. Tobey, Director, Department ni Nutrition of the American Institute 
of Baking, and Mr. Tliomas, an executive ofVicer of General Mills, repre- 
senting the interests ot millers and bakers, cooperated with Dr. Nelson 
of the Food and Drug Administration, Dr. Sebrell of the United States 
Public Health Service, and members of the Board. The standards sng- 
gested for bread were so designed that the advantages of an improved floor 
could be carried over to bread, and a baker, u^ini:^ tlie new flour, automati- 
cally would produce a bread with nutritional improvement comparable to 
the flour. At the same time it was recognized that the baker had at his 
disposal other methods for incorporating the desired vitamins and minerals 
in his loaf. The use of synthetic thiamine and defatted milk solids by certain 
bakers for a portion of their production was established in 1939. A major 
factor contributing to the extension of the practice of enrichment at the bakery 
was the development, at about that juncture, of a process for producing yeast 
unusually high in thiamine, fathered by Standard Brands, Incorporated. 
(See U. S. Patents Nos. 2,262,735, November 11, 1941, and 2,285465, June 
9, 1942, both to A. S. Schultz, Lawrence Addn, and Qiarles N. Prey, assign- 
ors, to Standard Brands, Inc.) This high-vitamin yeast was otTcred at some 
cost advantage over synthetic lln'amine, as the final step of synthesis was 
effected in vivo by the yeast from synthetic intermediates added to the 
medium. For a period of about two years, enrichment of bread was accom- 
plished largely by the use of this tjrpe of yeast, which presently also came 
to be supplied by other companies making yeast. The prindple of allowing 
latitude as to the mode of enrichment and of insisting only upon the nutri- 
tional quality of the final product as delivered to the retail consumer, was 
appreciated by the bakers. 

One of the first undertakintjs of the Food and Nutrition Board was to 
assist in organizing a National Nutrition Conference for Defense." This 
conference took place in Washington, at the call of P^esklent Roosevelt, May 
27, 1941. By that time standards had been fixed and established for en- 
riched flour and certain other kindred products. Also the name enriched 
had been decided on. The question of a name for the improved product 
had aroused discussion. The industries bad favored a coined word that 
could be copyrighted. The committee had preferred the word "restored" 
which wciuld more adcquatelv indicate the nature and direction of the changes 

* Proceedings of the National Nutrition Conference for Defense, May 26-27-28. 1941, 
U. S. Government Printing Qflke, Wailungton, D. C, 1942. 
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made in plain white flour and white bread. The word "enriched*, however, 
was found most acceptable to the Food and I>rug Administratioo and all 
parties subsequently agreed to it/ 1 Icarings had been announced concerning 

the enrichment of bread. Xo ofTicial regulations had been issued regarding 
bread and, indeed, tor a variety of reasons which will appear below, these 
regulations have not yet appeared. However, an understand iiig had been 
r^ched among the Food and Nutrition Board, the Food and Drug Admlnis* 
tration, and the American Bakers Association that enrichment of bread 
in accordance with the recommendations which had been made by the Food 
and Xutrition Board to the b'ood and Drug Administration would \ye accepted 
as coin])Hance with the l'\'<l(. ral Food. Drug, and Cosmetic Act. Accordingly, 
it was iHjssible to inaugurate enrichment of bread as well as flour on the 
occasion of the Washington conference in May 1941. Enrichment of bread 
still continues to be practiced upmi tiiis informal basis, except as related 
by an order of the War Food Administration which since January 1943 has 
required enrichment of all baker's white fircad Tand later rolls). 

The Conference endorsed the action of tlic Food and KiUrition Board 
respecting flour and bread enriclimcnt. Jn that conference, and later, some 
nutritionists and a few millers and bakers opposed the synthetic approach to 
correction of a dietary staple. A few other millers have been opposed 
on other grounds. The program, however, has steadily gained support as 
its practicality has l)ecome more evicknt with experience. ]\v the close of 
1942 tlie cooi)eration of millers and bakers had led to voluntary enrichment 
of from 75 to 80 percent of all family flour aiul baker's while bread, and 
decisions Imd been reached that the flour in use in the Army and Navy and 
all Federal institutions must be enriched. At the present time six states 
have laws rer|uiring enrichment of all family flour and baker's bread. 

F.iiric'.nu lit of f;m)ily flour and baker's white bread has led to great im- 
j>ro\cnient in the American diet. It is naturally difficult at this early date 
to jjrovide an entirely satisfactory demonstration Uiat this has been followed 
by improTonent of the public health. It should be of some significance, 
however, that Dr. Jolliffe, of the New York Uni\ ersity College of ^fedicine, 
could testify as follows at a public hearing held by the Wnr Food Adminis- 
tration. January 21, 1943: "I attribute to bread enrichment a marked and 
unmistakable decrease in the incidence of florid beriberi and flcricl ])ellagra 
in my wards at Bellevue llu:^pital. In 193S-39 little bread was enriched; 
in 1942-43, 75 percent or more has been enridied in New York City. This 
has been accompanied by a decrease of tliree^fourths in our cases of florid 
beriberi and of two-thirds in florid pellagra." 

* Federal Register. 6, May 27. 1941. 2574-2582. 
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LEGAL IMPLEMENTS AVAILABLE 

Brief reference has been nntde to the flour hearings of Sqitember and 
November, 1940, at which the addition of vitamins to white flour was first 
proposed for official sanction. Contrary to a commonly held idea, the sanc- 
tion which has been given to enriched flour and bread under the Federal 
Food, Drug, and Cosmetic Act is entirely i>ermissivc. Without further 
l^slation it is impossible for the food and drug authorities to require the 
enrichnient of tfiese prodnqts. However, the sanction which las been 
afforded has been very influential in encouraging the practice of enrichment 
by hoUh millers and bakers. 

Character ok Food, Drug, and Cosmetic Act 

The Food, Drug, and Cosmetic Act of 1938 is entitled "An Act to Prohibit 
the Movement in Interstate Coinmerce of Adulterated and Misbranded Food, 
Drugs, Devices, and Cosmetics and tor Other Purposes." The provisions 
r^arding foods difTer in certain res{»ects from those regarding drugs but in 
bodi instances it is the prohibition of interstate commerce in adulterated and 
misbranded products whidt IS sought. Accordingly, in order to restrain, 
under this Act, interstate commerce in unenriched white flour it would be 
necessary to establish that it is either misbranded or adulterated. 

Consideration has been given to botii ot these possibilities. Section 402 (b) 
provides that a food shall be deemed to be adulterated "if any valuable con- 
stituent has been in whole or in part omitted or abstracted therefrom." On 
its face, this provision might ap|)ear to apply to white flour. However, white 
flour has so lonj; been established as an article of commerce that the term 
"flour" has taken on the commonly accepted meaning "white flour." 
Indeed, in accordance with a regulatory announcement issued November 
1936 by the Food and Drug Administration, flour was defined as "the fine 
grmmd product obtained in the commercial milHng of wheat consisting 
essentially of the starch and gluten of the endosperm. It contains ♦ ♦ ♦ 
not more than one percent of ash. * * *" Clearly, it wotilr! lie violative of 
fuiKhimenfal principles of law to use lan_c;uap;e in other than its commonly 
accepted meaning. The product flour, having l)een accepted for years as 
wholesome, cannot be ruled to be adulterated because of recently acquired 
knowledge of its nutritional faults except by spedal legislation. For the 
same reas<m a white flour sold as flour cannot be deemed to be misbranded. 

However, the Food. Drug, and Cosmetic Act contains a provision whereby 
it appeared possible to cfivc sanction to a flour liavint^ superior nutritional 
qualities. This provision is found in Section 401, as follows: 

"Whenever, in the judgment of the Administrator, such action 
will promote honesty and fair dealing in the intere'^t of consumers 
he shall promulgate regulations fixing and establishing for any food. 
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under its coounon or usual name, so far as practicable, a reasooaUe 
definitioii and standard of identity, a reasonable standard of quality 
and/or reasonable standards of fill of container." 

It was under tins provision of Section 401 that nutritionally improved white 
flour and bread were first presented to the Federal Security Agency for 

approval. 

Although the Federal Food, Dru|;. and Cosmetic Act bears directly nnlv 
upon interstate commerce in such products, the prestige of the Federal Food 
and Drug Administration is extremely influential in the several states. To a 
large degree the State Food and Drug Laws are patterned after the Federal law 
and State authorities have commonly been guided by the principles laid down 
in the retaliations of the Federal Adtninistration. 'NTnny of the states and 
cities have special regulations concerning particular |)roducts but in general 
there is a high degree of conformity to the Federal pattern. Moreover, 
since the larger manufacturers of food and drug products engage in inter- 
state commerce and find it convenient to market under uniform labels throtigh- 
out the country, there is a general conformance to the Federal law. Con- 
formity to the Federal law is a sales a-^set even in the case of strictly intra- 
state commerce. For these reasons niiilers and bakers interested in niitri- 
tional Ix-tterment of their staple products attach a great deal of importance 
to a permissive recognition of the improved variety of bread and flour now 
known as "enriched." 

Under regulations promulgated by authority of the Federal Food, Drug, 
and Cosmetic Act the character of lal)eling of foo<! and drug pro<lucts 
is rigoronslv controlled. However, the authority of the Act with regard 
to the character of the advertising of foori juoducts is essentially limited 
to the printed material on .or accompanying the package. Ncwii)aper, 
magazine, and radio advertising is not subject to the provisions of die Act. 
The Federal Trade Commission has auduuity to deal mth fraudulent or 
misleading advertisii^ with regu^ to commercial articles of all sorts, an ' 
authorit\ which it exercises with special zvn] as regards food product This 
is a reflection of the high popular esteem in whicii our pure food law is 
properly held. 

Special Pkoblems PktESBNTBO by Enrichiibnt 

Obviously, the Food, Drug, and Cosmetic Act was not ideally suited to deal 
with the problem of "enridtmenf" of bread and flour. Even tfie fixing of a 
ddinition and standard of identity for the product offered some special difii' 
cnlties. The first of these lay in the fact that such an "enriched" product had 
not yet become a familiar article of commerce and had acquired no "common 
or usual name." and. indeed, could not do so until a significant interstate 
commerce in the product should be permitted to arise. Actually, at the flour 
hearings of November 1940, the testimony of nutritionists was directed to 
the fiactng of a definitiaii of a fkmr of nutritional quality more suitable for 
general use but little reference was made to the name whereby it should 
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become known. Several names were suggested by various witnesses, a num- 
ber of them being in the nature of coined words. One of the names men- 
tioned was the term "enriched" hut this term received only casual attention 

at the time and was not specifically cntlorsed by the majority of the witTK?=:cs 
sui>porting the new grade of flonr. Resi>onsibility lor the chcicc of the name 
lay with the otticials oi the P'ederal Security Agency under which the Food 
and Drug Admmistration b organized. The first oflicial proposal of the 
use of this term is in the announcement of tbe propQsed order of the Federal 
Security Administrator of March 28^ 1941.' 

The term was not at first very popular with the milling and baking indus- 
tries nnd many members of the Food and Nutrition I'oard expressed disap- 
pointment in the choice. However, as the program proceeded the term 
gained rapidly in popularity and promptly achieved the status of a slogan 
word. Without some sudi term as an aid to the program it is doubtful 
whether the practice could have been popularized. The term has been criti- 
cized by many nutritionists as too laudatory of the character of the product. 
It is argued that enriched flour is n()t richer than souk other wheat flours and 
that, accordingly, the name is not justilied. From the standpoint, however, 
of the food and drug authorities the term Hour is synonymous with ordinary 
white flour. As compared with ordinary white flour, under this legal defini- 
tion, there can be no doubt that the new product is genuinely enriched. There 
is no other term which commniuls more t,'enernl cnpixnt. In any ]>nblic 
mo\enuiit of this sort one must deal with tiie .-itnatmn a- it exists, thnucdi he 
may wish that embarrassing precedents were absent. Decision as to whether 
one will or will not support the measure must be based upon the overall merit 
of the proposal, not on minor details. 

Another major issue which arose at the 1940 flour hern ings was the choice 
of a projier basis for addition of nutrients. Much of ilic te-;tiniony at those 
hearinj^s compared the nutritioiial qual!r\ white tlour with that of old- 
fashioned water-ground flour and many oi die witnesses favored raising the 
nutrient levels to those of the old-fa^oned product. Others thought that 
whole wheat should be taken as the model. On the other hand, there were 
witnesses who argued that in s ' dins vitamins to flour the nutritional needs 
of the mass of the population sliould be taken as the solr criterion. In the 
view of these witne'^'^es, it was immaterial whether the nutriti<tnal qualities 
of the new flour should correspond either to those of old-fashioned flour or to 
those of whole wheat flour. They regarded it as essential, however, that 
the new product should repair the short-comings of the overall American 
dietary in so far as it was practicable to do so through the medium of flour. 
Legal minds were airrec d that the new standards could best be defended in 
court if they were based on ascertained needs of the poptilation rather than 
on a general philosophy that natural foods are the best patterns of human need. 
The debate on this issue still continues, although certain practical compromises 
have been reached. Neither philosophy is followed with entire consistence in 
the standards which have been set 

'Federal Register 6, 1729 to 1737, April i, 1941, Sec Appendix A, 3. 
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Attention should be called to the fact that enriched flour under the ofticial 
definition uiay be produced by the addition of natural or synthetic vitamins 
or by tiw retention of the vitamins native to the grain. It seemed dearly 
unsound to establish a definition which would permanently prohibit millers 
from achieving the desired initritioiial standard by adaptation of their mill- 
ing processes. ExjX'ricnce in securing; public support for the enrichment 
program has revealed a strcjiig preference on the part of students of nutrition 
for natural means of achieving nutritional betterments. Consequently, many 
who wtrt inclined to this doctrine were reconciled to the enridiment program 
largely by the consideration that the enriching process could be carried out 
by retention of natural vitamins and that the effect of enrichment, even when 
synthetic vitamins were used, was to render the flour more nearly equivalent 
to the natural whole wheat product. 

This type of consideration also led all authorities to favor the addition of 
vitamins only within the general range of their occurrence in whole wheat 
but, as we shall see, owing to other conside rations, the lc\ ( l of riboflavin ulti- 
mately fixed exceeds that present in the whole grain. This now makes it 
impossible practically to achieve enrichment entirely by the natural route. 
F-vf-n were the rlhollavin k\il loucrrd. the practical (lifiKniltics of enrichment 
wholly by retention from the grain would still be great. It would not be 
practicable oommerdally to mill the wheitt in such a manner as to retain 
die vitamins while excluding a laige fraction of the ash oonstittients of the 
grain. 

Under the terms of Section 401, quoted above, it is to lie noted that "pro- 
trjotion of honesty ami fair dealing in the interest of consumers" is the cri- 
terion which tiie ^Administrator is required to follow in establishing a defini- 
tion and standard of identity. While the Act prcAiibits the addition to foods 
of substances deleterious to health, it makes no specific provision for the 
Administrator to require dietary adequacy in foodstu£k by fixing suitable 
standards. There was, therefore, some question as to the extent to which 
the Administrator was authorized to take into account public health con- 
siderations in connection with the fixing of such a standard. Under the Act, 
if the consumer is honestly informed with regard to the character of the food 
product and if no ddeterious ingredient is added, the constuner is assumed 
to be capable of choosing a suitable dietary. Modern nutritional science tdls 
us that people are very likely to choose wrongly, especially under the pressure 
of poverty, and we mav ^nmc day have to rewrite our pure food law to be 
more consistent with modern principles of nutrition. 

The reader's attention should be called to the customary routine followed 
by the Federal Security Agency in arriving at and promulgating an adminis- 
trative order such as those covering definitions of enriched products. First, 
an announcement is issued giving notice of hca rinses to be held and specifying 
precisely the 'subject matter which is to he mnsidrt r<l .it the hearings. Ti^sually 
there is included in this notice a statement 01 the j rovisions which the Ad- 
ministrator considers wise or necessary in the case. These initial proposals 
are not binding except as they describe the scope of the subject matter of the 
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heariiif^s. Some weeks or months following: the hearings, the Federal Se- 
curity Agency publishes its proposed findings of fact, as disclosed at the 
hearings, and a set of proposed administrative re^gulations. Interested parties 
who porticipatfid in the hearings are invited to set forth any objections which 
they may have to the proposed findings and rcgidations. If such are sub- 
mitted, they are reviewed by the Federal Sccnrity Agency, which may issue the 
order over such protest, or, if the protest is well taken and conies within the 
scope of the testimony given at the hearings, tlie Federal Security Agency 
amends its order. If the protest oonoems a vital matter not covered by the 
testimony at the hearing, new hearings may be called. A final order is 
eventually published, which stands as an administrative regulation, subject 
only to review by the cnnrts. Kcference to Appendix A will reveal each of 
these successive stcjjs in several instances as part of the proceeding's relating; 
to enricliment orders. Readers are cautioned not to confuse proposed orders 
with final orders. 
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CHAPTER III 

SU(XESSIV£ ST£PS IN FIXING PRESENT STANDARDS 

The standard for enriched flour as first issued on May 27, 1941* required 
IhtpTtaeacc in each pound of flour of 1.66 mniigrams of tfaiamitie, 1.20 milli- 
grams of riboflavin, 6 milligrams of niacin, and 6 milligrams of available iron. 
In addition, the producer was allowed the option of including calcium to the 
extent of not less than 500 milligrams nor more tlun 2,000 milligrams per 
pound oi flour, and vitamin D to the extent of not less than 250 U. S. P. units 
and not more than 1,000 U. S. P. units.* The standard was not to become 
effccUve until January 1942, at which time the Administrator hoped to find 
the commercial supply of riboflavin adequate for the purpose. 

The basis for the above levels of the required in^'redients was, according 
to the ofVicial findings, to be found in clinical evidences of deficiencies in the 
population, in estimated shortages in intake of these nutrients provided by 
Uie typical American dietary, and in certain assumptions as to the extent to 
wfaidi flour, on tiie average, enters into the dietary. Those who had sup- 
ported enrichment at tlu- flour lu-arinc^s supposed tliat these levels were also 
substantially consistent with the levels of these nutrients found in old- 
fashioned water-ground flour. Actually, it later developed, serious errors 
existed in the then available data on the content of both niacin and riboflavin 
in foodstuffs, and particuhurly in cereals, because of faulty methods of analysis. 
Subsequent reconsidenitioa of these vahies was, therefore, required. (See 
Chapter IV.) 

However, the original order giving sanction to the enrichment of flour 
contained features relating to farina which proved to have more immediate 
significance for tfie wdfare of the program than the above errors. Farma 
had been conndered at the same hearings as flour and a definition of "farina" 
was adopted which did not permit the addition of any vitamins to it. At the 
same time a definition of "enriched farinn" was issued which rcrjnired the 
presence of thiamine, ribotiavin, nicotinic acid, and iron in the same minimum 
proportions as were prescribed for enriched flour. As optional ingredients, 
vitamiii D might be added to enriched farina in amoonts not less than 250 
U. S. P. units and calcium in amounts not less than 500 milligrams per pound 
of farina. 

Very shortly after the issuance of this order, a farina manufacturer who 
had for some years been marketing a farina to which vitamin D alone had 
been added, filed a petition for a judicial review of the order in the Circuit 
Court of Appeals in accordance witfi a provision of the Food, Drug, and 
Cosmetic Act granting that privilege to any person adversdy affected by such 
an order. The principal ground for th^ action was that the petitioner's 
business in vitamin D fr rtified farina was, according to the |)etitionpr, de- 
stroyed by this order of the Federal Security Administrator. A farina forti- 
fied with vitamin D alone could not be sold either under the new standard for 

* Federal Register 6, 2574, May 27, 1941, See Appendix A, 4. 
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"farina" nor under the new "enriched farina" standard. In order to con- 
tinue tbe addition of vitamin D to farina tiie manufacturer would be com- 
pelled to add also thiamine, riboflavin, nicotinic acid, and iron in certain pro* 

portions. It was claimed that the expense of adding these additional nutrients 
would be burdensome. The petitioner went farther, however, to allej:^c that, 
since the product which he had been selliiijj; was undeniably wliolesonie, the 
promulgated standards for "farina" and "enriched laraia were arbitrary 
and unreasonable, and that the Administrator had exceeded his authority in 
promul^ting them. While the petitioner refrained from attacking the stand- 
ard for enriched flour and confined his arguments entirely to the matter 
of farina, the petition appeared to offer a threat to the authority of the Federal 
Security Administrator for issuing such a standard as that for enriched flour 
as well. 

The issue here raised is really quite fundamental to the enforcement of the 
Food, Drug, and Cosmetic Act by means of definitions and standards of 
identity. The position taken by the Government was that the Administrator 

has authority to define very narrowly and in detail what a product sold under 
a s])ecilied name shall thereafter contain. lie may require the presence of 
certain ingredients and the absence of others; he may permit certain optional 
ingredients and deny inclusion of otiiers when, in his judgment, "honesty and 
fair dealing in the interest of the consumer" are thereby promoted. 

According to the petitioner's viewpoint, each producer of a product should 
be permitted to add any wholesome ingredient whicli makes the product at- 
tractive to the public, provided only that he truthfully states on the lal>el what 
he has added. At the flour hearings there were witnesses for other elements 
of the industry who also favored leaving the choice to the manufacturer as to 
what ingredients, if any, he should add, assuming, of course, wholesomeness 
of the product and trntlifnlncss of labcHnp^. We might thus have had "en- 
riched flour" containing any one or any combination of the vitamins in great 
diversity but all called "enriched." 

There is reason in each viewpoint. Under a free economy, invention of 
new, attractive, and wholesome food products should not be stifled by bureau- 
cratic controls. Without adequate legal chedcs and safqni&rds it is con- 
ceivable thnt a zealous administrator might carry out such an extensive .ind 
detailed proj^ram of definint,'' all foods on the market that a new. meritorious 
product could \>e promoted only under some fanciful or arbitrarily chosen 
name which would convey no meaning to the public. To illustrate : the ad* 
ministrator m^ht so define cake tiuit some new but wholesome and appetizing 
fruit could not be incorporated in a product sold as cake. The food manufac- 
turer wnnld thus be depri\ed of a privilege prized by the housewife of con- 
coctiuf,' new recipes. I>ut the law contains very definite sate£jnards against 
such arbitrary action. It requires the Administrator, upon the njiplication 
of any interested industry or substantial portion thereof stating reasonable 
grounds therefor, to hold a hearing upon their proposal to issue, amend, or 
repeal any standard. The Administrator can thus be forced to consider new 
and desirable develo[>ments in food technology. And if the Administrator's 
action in issuing, amending, or repealing the standard, or in refu.sing to do so. 
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is unrca-< 'iiaMi-. arbitrary, or capricious, or is not such as to promote Iimicsty 
and fair dealing m ihe interest of consumers, or is otherwise not in accordance 
with the law, the courts are empowered to set aside the Administrator's 
action or refusal to act and to direct him to proceed in a legal manner. That 
this statutory scheme operates to insure care and fairness in the formulation 
of standards is indicated by what transpired in the farina case and in others 
decided by the courts. 

The attack of the pctiiioner on tlic so-called exclusive appropriation theory 
above outlined has served as a useful warning that there are limits beyond 
which the definition of foodstuffs cannot safely be carried. It seems probable 
that the authority to define should not be exercised as to non-staple products 
except to correct a sp«:ific abuse or an existing confusion or ambiguity of 
terms. 

As to staple products, however, other considerations appear paramount. 
No staple food can soundly be considered apart from the dietary as a whole. 
If a program of corrective additions such as the enrichment program is justi- 
fied, it must aim at insuring that a housewife going to the grocery to buy 

food in accordance with the prevailing dietary pattern docs not cxpn';e her 
family to a gross dcficirncy of any n{Tcs';ary nuirimt. With the adx t nt of 
potent synthetic nutrients, a i)olicy whicii permitted tiieir addition to staple 
foods, accordii^ to the sales instinct of each producer, would result almost 
certainly in preposterous o%'er-fortification of the usual dietary with some vita- 
min^ ruid proliably in neglect of others. 

The hazard of the petitioner's attack appeared to be greatly augmented 
by the character of the decision of the United States Circuit Court of Appeals 
for the 7th Circuit, which was issued on June 26, 1942. A few i»aragraphs 
quoted from this decision will serve to illustrate the threat to the proposed 
enrichment program. 

"A study of the record leaves no room for doubt but that the hear* 
ing revolved laigely around consumer interest as it related to health. 

In referring to the ingredients of enriched farina, it is stated in re- 
spondent's brief : *Tliey are essential to \hc healtli ;uul well being of 
our nation.' In su['port of ihe remilntions it is also sut^gested that 
they will prevent confusion among consumers as to their nutritional 
needs. In this regard respondent states: 'Indiscriminate enrichment 
with vitamins and minerab would tend to confuse and mislead con- 
sumers by giving rise to conflicting claims regarding tlic beneficial 
efTect« nf various vitamins and minerals and would be likely to lead 
to the impression on the part of coneiimers that a single article of 

food so enriched would meet all miiriiiniiai uecd> ' ** 

"That the promotion of honesty and fair dealing was intcndeil by 
Congress to mean something other than the promotion of the Con- 
sumer's health is plainly ascertainable from a study of the Act. 
Likewise it is clear that action was not authorized merely to avoid 
confusion on the part of consumers nor tn cdticate the public as to 
dietary requirements. If Congress had so intended it would no 
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doubt have empIojFed die appropriate language. While there may 
be some relevancy between the promotioii of health and that of 

honesty and fair dcalinj^. they certainly are not synonymous terms. 
Injury to health does not necessarily follow from dishonesty and 
unfair dealing in food products and neither does health improvement 
necessarily follow from honesty and fair dealing." 

In the concluding paragraj^ of the decision written by Circuit Judge 
Majcfr there appeared the following: 

" the regulations, whik purporting to be in tiie interest of 

' consumers, do not promote honesty and fair dealing in their behalf. 

On this statutory requirement essential to respondent's authority to 
act the record is \vholI\ de ficient. In view of this situation, the 
action of respondent in promulgating the regulations in controversy 
was beyond his statutory autiiority. Such bdi^ the case they must 
be set aside. It IS so ordered*" 

It is «vident from this decision that the entire enrichment program was 
imperiled thereby, though tHe. product farina which was in dispute is con- 
sumed in minor volume as compared with flour. The nutritionists who testi- 
fied at the flour hearinps. which furnished a basis for the Administrator's 
order, had paid scant attention to tlic farina matter in llicir testimony. This 
is ascribed to thdr unfamiliarity at that time with the- problems of law en- 
forcement relating to food products. 

In retrospect it has become evident that the enrichment program would have 
been reb>\ cd of much embarrassment if farina had not been included among 
the sultjcrt matter of the hearings. Farina is not a staple food product con- 
sumed in high proportion by the mass of the people. It is used in modest 
proportion as a brrakfast cereal by a certain percentage of the adult popula* 
tion and in addition is a popular infant food. In so far as it is a bieakfast 
cereal for adults, it is questionable whether it is consumed in sufficient amounts 
by any substantial number of people to retjtn're a special standard nf identity. 
In so far as it is a widely used infant food, the appropriate additions of 
nutrients to it must be judged upon the special needs of the infant. However, 
farina is, in effect, a product of a stage in. the milling of wheat to produce 
flour and compositionally is white flour in the f onn of relatively large gran* 
ules. It was on this apparently logical ground that it was included in the 
subject matter of the flour hearings. 

The promulgation of a standard lor enrichment of farina has offered some 
embarrassment to the Food and Nutrition Board in that it provides a prece- 
dent for asking for official standards for numerous other breakfast cereals, 
should the manufacturers of them so desire. The maturer thinking of the 
Board has led to the conclusion that systematic enrichment of foodstuffs 
ought to be limited to certain staples of such general distribution as to re- 
quire attention in any adequate national nutrition program. Random fortifi- 
cation of foods in general is foreign to the Board's aims. This subject will 
be further discussed on later pages. 

The practical importance of the farina case in rdation to ttut enridunenl 
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proprnm was the clear threat to the authority of the Federal Sectirity Ad- 
ministrator to issue such a standard as that for enriclud tlour. Had the 
decision stood, any miller opposing enridiment would probably have liad little 
diflficulty in having the enriched flour standard set aside hy an appropriate 
petition to tlie courts. On account of the threat of this dec^oo» the Federal 
Security Administrator refrained from calling further hearings with regard 
to products for which eiirichinent was proposed. For ahout two years, this 
made it impossible to secure a correction of the errors in the original statul- 
ard fixed for enriched flour growing out of analytical difficulties above men- 
tioned. 

The Federal Security Adnunistrator petitioaed the Supreme Court, in its 
Octol)er 1942 term, for a writ of certiorari to die Circuit Court of Appeals. 

This writ was granted ; the Supreme Court reviewed the evidence in the 
case and issued its decision on ^Tarch i, 1043. reversing^ the action of the 
lower court. In this decision, delivered by Chief Justice Stone, Justice Rob- 
erts dissenting, the contentions of the Government were amply supported. 
The f oQowiqg quotations fnxn the Supreme Court decision are of significant 
mieresc: 

"For reasons already indicated, we think that the evidence of the 
desire of consumers to purchase vitamin enriched foods, their ^er\- 
eral i^iorance of the composition and value of the vitamin cnnient 
of those foods, and their consequent inability to guard against the 
purchase of products of inferior or unsuitaUe vitanun content suffi- 
ciently supports the Administrator's conclusions . . 

"^ted in anodier form tfie argument is that it is unreasonable 
to ]»r()hihit the addition to farina of vitamin D as an optimial ingfre- 
dient while permit! inj:^ its addition as an optional ingredient to en- 
riched farina to the detriment of respondent's business . . ,** 

"We cannot say that the Administrator made an unreasonable 
choice of standards when he adopted one which defined the familiar 
farina of commerce widiout permitting addition of vitamin enrich- 
ment, and at the same time prescribed for 'enriched farina' the res- 
toration of those vitamins which had been removed from the whole * 
wheat by milling and allowed the optional addition nf vitamin D 
commonly found in milk but not present in wheat. Consumers who 
buy farina will have no reason to believe that it is enriched. Tliose 
who huy enridied farina are assured of receiving a wheat product 
containing those vitamins naturally present in wheat and, if so stated 
on the label, an additional vitamin D not found in wheat . . " 

"We conclude that the Administrator did not depart from statu- 
tory requirements in choosing these standards of identity for the 

purpose of promotinc^ fair dealing in the interest of consumers and 
that the standards w hich he selected are adapted to that end and that 
they are adequately supported by findings in evidence. Reversed." 

This decision cleared the way, after a long interval of suspense, for further 
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systeniaiic and necessary st^ps for correcting and extending the enrichment 
standards. 

The next step in perfecting the enrichment standards followed promptly 
after the decision of the Supreme Court on March i, 1943. as cited above. 
Notice of hearings on both enriched Ivead and enriched flour was issued 
on March 17, 1943.'° The hearings began on April 19, 104,^ and cniliraced 
a review of the principal testimony jjiven at the preccd 11154 tlour hcarincfs 
and bread hearings and a discussion ot some detailed questions which li^id 
arisen in the intervening time. The primary purpose of combining the con- 
sideration of enriched bread and flonr in a single hearing was to bring the 
ultimate r^ilations for the two products into thorough consistency with 
one another. The proposed order amendinj^ the definitions and standards 
f>f icieinity for enriched flour and farinn followed on June 4. 1043.^' 
the final order for enriched flour, dated July i, 1943, was issued to take 
effect October i, 1943.'* It prescribes the following requirements: 

Nutrient REgeiREMENTs For Knriched Flour 
(As amended. Effective October i, 1943) 



Minimum Maximum 

Thtamtne 2.0 2.5 niK^. jxt pound 

Riboflavin 1.2 1.5 - « ■ 

Niacin 16.0 20 o « « ■ 

Iron 13.0 16.5 m * M 

Calcium, optional* 500 635 • « « 



Vitamin D (not rhanpcd) ofuional 250 lOOO U.S. P. units 

* Required in self-rising Hour, miti. 500 nigs., ma.x, 1500 \uii>,. \>t:r lb. 

A proposed order on definitions and standards of idcmity of various kinds 
of hread was issued July 29, 1943.'' This ])roposr<l order is als^) reproduced 
in abstract in Appendix A, 16, as it constitutes the latest otticjal expression 
of intention with legard to enriched bread standards. The final order cover- 
ing enriched bread has not yet been issued. Two facts intervened to prevent its 
issuance. 

First, owinf^ to the advancing events of war. emerijency nieasurts were 
deemed necessary. A Food Distribution Administration wa.s set up De- 
cember 5, 1942, to care for the special problems of civilian food supply. 
On April 19, 1943, ^is was merged into a newly created War Food Admin- 
istration, which assumed responsibility for food supplies for our allies, 
as well as those for our own civilian population. Of ncces.sity, the War 
Food Administration also worked with the military authorities in recon- 
ciling; the competitive demands for military and civilian purposes. The first 
order of the Food Distribution Administration had to do with the bread 
supply and, among other regulations, included a requirement that all white 
bread should be enriched in a manner consistent with the existing standard 

* Federal Register 8. 3378, Mardi 19, 1943. See Appendix A, la. 
Federal Register 8. 7511. June 5> I943> See Apfiendix A, I3. 

"Federal Register 8, 91 15, July 3, 1943. 
" Federal Register 8, 10780, August 3. 1943* 
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and definition for enriched flour. The issuance of this war order governing 
the enrichment of bread rendered less urgent the promulgation ot a final 
peace-time standard for the enrichment of bread. 

The other event which intervened to halt the issuance of a standard for 
enriched Ijrcad was the filing of numerous pleas by certain elements of the 
baking industry and by the purveyors of soya flour and other kindred prod- 
ucts. TIicsc petitioners asked for new bearings on enriched bread with the 
avowed purpose of including in llie standard to be issued certain permissive 
proportions of vegetable products high in protein. They found support for 
ibis plea in the existing and prospective short suiiply of meat and the dimin- 
ished amount of sldm milk powder available for bakers* use. Skim milk 
powder lias been exported during war time to our allies in \ery lajrge 
amounts and has proved one of the most valuable contributions which we 
have been able to make to the British dietary. Furtlicr discussion of tlie 
issue of high protein additions to bread will follow in a later chapter. It is 
suflicient to say here that the Federal Security Agency has been reluctant to 
embody in permanent peace-time regulations such temporary measures as 
may be peculiar to war time. War Food Administration, on the other hand, 
hesitates to inaugurate new quality standards for foodstufTs which mav ap- 
pear inconsistent with, or even in conflict with, the existing i)crniancnt |)cace- 
timc standards. The matter continues in suspense, by agreement between 
the Federal Security Agency and War Food Administration, as disclosed in 
the following press release of April 1944: 

"Action on proposed bread standards under the Food, Drug, and 
Cosmetic Act has been postponed in tite interest of flexible war food 
management, act ording to an announcement made today by Federal 
.'>ecurity .-Kdininistrator Paul V. 'NTcN'mt This postponement, Ad- 
ministrator McNutt said, was suggested by the War Food Adminis- 
tration. 

"The agreement was reached on the basis of joiut investigation ot 
all the issues involved by the Federal Security Agency's Food and 
Drug Administration and the War Food Administration. In raising 
the question, the latter had pointed out that it is desirable to continue 
the permissive use of certain ingredients, such as soybean flour and 
dried wlicv. not [)ennittcd by the proposed standards; that changes 
may later become necessary involving modilkaiion of bread compo- 
sitions whidi would not be allowed under the proposed standards; 
that if they are not in effect, such changes could be brought about 
by amending the War Food .Administration's Food Distribution 
Order No. 1. The iiucrcsts of both agencies will be centered on 
adopting all practicable measures for the maintenance of consumer 
protection. 

"Extensive hearings were held in 1941 and 1943 on standards for 
bread, rolls, and rehted products. Testimony was received from 
millers, bakers, nutritionists, representatives of consumers* groups, 
« and others concerned. The findings of fact resulting from these 
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hearings led to the compilation of proposed standards which pro- 
vided for limitations against excessive moisture, the <ucclusion of 
certain pfofxtsed ingredieiits regarded as unsuitable for use in 

breads, fixed quantities of certain minerals and vitamins in enriched 
bread, and regulation of the qtiantities and conditions of use o£ a 
large number ot ingredients. 

"The findings of fact and the proposed standards were published 
in tlie Federal Register for August 3, 1943, with an invitation to 
lile excqiCionf on the basis of widch fur^r ooosideratioa might be 
given to the entire question. The conferences betwe en the Federal 
Security Agency and the War Food Admhiistration, out of which 
has rome t]ie decision to po'^tpone further action, followed this pub- 
lication of the proposed standards." 

The enrichment program continues without serious impediment. As far 
as enriched flour is concerned, the program is still one of voluntary action, 

except as a few states have passed mandator)^ legislation. Enrichment of 
all white bread and white rolls now proceeds under the above mentioned 
war order in a manner consistent with the proposed standard (Appendix 
A. t6). 
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. CHAPTER IV 
ISSUES CONSIDERED AT THE HEARINGS 

While the matter was in the liands of the courts from May 1941 to 
I^l^^''^ I943t no formal actions could be taken to perfect the standards, but 
a great deal of informal progress was made toward cODSolidating and unify- 
ing opinion on enrichment . 

First, there was the understanthnj^ of January 26, 194 1, arnonj^ ilu Food 
and Nutrition Board, the Food and Drug Administration, Millers' National 
Federation, and the American Bakers Association, referred to in an earlier 
chapter of this writii^, that brad as well is flour would forthwith be en- 
riched despite the absence of ofiidal standards" for enrichment of bread, 
and f!esi)ite the fact that those for enriched flour were yet to he made final 
by the Food and Drug Administration. The standards for enriched bread, 
pending Food and Drug Administration hcarmgs rclatmg to bread, were 
to be ^ose recom m ended by tfie Food and Nutrition Board, then tibe Com- 
mittee on Food and Nutrition. The standards for br«ul reoomroended at 
that time by the Board ^* were as follows: 

Recommendations For Enriched Bread 
(As Proposed, January 1941) 

VtT PouhI of Bmd IHalmgw nt. Mailwuiii mf. 

ThianiKu 10 2.0 

Niacin or niacinamide.... ....... . 4.0 8.0 

Iron 4.0 16.0 

Riboflavin (optional)* 0.8 16 

Calcium (optional) yjo 1200 

*Tltt opttoaal tet«i« «w aot Bdopted. in view of the dtclAm t oicqaire lUMflB^ 

Riboflavin was to remain optional only until procurement problems were 
solved. No rcconiiiu iidatinns were made respecting phosphorus or vitanu'n D. 

Fortunately, an announcement of hearings relating to enriched bread had 
been issued prior to the adverse decision of the Grratt Court of Appeals in 
the Farina case mentioned in Chapter III. Had the bread hearings been 
omitted at this time or long deferredi the enrichment program would have 
been greatly handicapped, for it was at these hearings that the views of 
the baking industry regardinc^ cnriclmirnt were crystallized. Special prob- 
lems relating to enrichment were aired and the hearings provided a liberal 
education in the problems that had to be faced for all who were concerned. 

The hearings were convened on July 7, 1941, and finally adjourned on 
August 15, 1941. It win, perhaps, be surprising to many who have not 
been concerned with proceedings such as this to learn that more than thirty 
days of continuous session were necessary to present all of the appropriate 
evidence concerning the variety of matters relating to bread, which consti- 
tuted the subject matter of the hearings. It should be made clear that much 

^^Bttflctin, Food and Xutritiun Board, pp. 74-75, January 27, 1941. Mimeographed. 

SI 
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of the testimony related to minor constituents of bread and other bakery 
goods and to a great variety of industrial practices and precautions which 
are more or less unfamiliar t i the lay public. Relations concerning the 

great variffy of ^jpecialty lircads were also under consideration ai the same 
hearings. However, many days were devoted to consideration of the prohlcriN 
specifically connected with the enrichment of while bread. Such lengthy 
proceedings at such hearings are not unusual. The hearings on flour were 
nearly as long. A total of about 7,000 typed pages of testimony was taken 
of the two hearings. Critics of the program must recognize that any demo- 
cratic procedure is likely tn rcfjuirc compromises among a great variety of 
conflicting^, but wholly legitimate, interests which nnist have their dav in 
court. The result can rarely meet the unqiialihcd approval in every detail 
of any one vitally concerned and its merits must be judged on an overall bads. 

At the above mentioned bread hearings, the testimony f»esentod at the 
preceding flour hearings was systematically and critically reviewed and the 
corrections which would be needed at the proper time were set forth. At the 
join* Hmir and bread hearings in .\pril i<M3. the previous records of hearings 
relating to enrichment of flour and bread were incorporated into and made 
a part of the record. The informal standards temporarily adopted in May 
1941 by the baking industry on recommendation of the Food and Nutrition 
Board necessarily conformed to the somewhat defective standards for flour 
which had been issued. It was understood, however, that when the flour 
standards were amended, corresponding amendments of bread enrichment 
would go into efTect. Accordingly, when the new standard for flour took 
effect on October i. 1943. it automatically carried over into the bread field. 

The new and old standards are compared below: 

Enrichmkkt Si.\.\U.\KUS 
(Milligrams per pound, unless othenme stated) 





Flour Standard (OfKcial) 


Bread Standaid (In/urmal) 


' Reqtiurrd 


Old> 


New* 




Old* 


New« 


MlB. 


Mas. 




Max. 


Mia 


Mas. 


Mta. 






1.66 


a. 5 


9.0 


a.5 


I.O 


a.o 


I.I 


1.8 


Riboflavin* 


I 2 


18 


1.2 




08 


1.6 


0.7 


1.6 


Niacin 


6.0 


24.0 


16.0 


20.0 


4.0 


16.0 


10. 0 


15.0 




6.0 


34.0 


13.0 


16.5 


4.0 


t6.o 


8.0 


ia.$ 


optional 
















800 


C.iKium** . 


500 


2000 


500 




300 


laoo 


300 


\ itamin D. U.S. P. Units 


250 


lOOO 




1000 






150 


750 



* Appendix A. 4 * Riboflavin requirement deferred, ultimately to 

* .Appendix 15 October i, 1943. 

' Appendix C. Jan. 39, 1941. ♦•Required in self-rising flour, ttin. 500 mgs., 

* Appendix A, 26. muc 1500 mgs., per lb. 

The progress which was made at ^e several hearings in the resolution of 
questions arising relating; to enrichment ha.s a considerable historical interest. 

The story may well he of service to those who are faced with the problem of 
securing^ the enactment of enrichment Icsjislation in any of the several states 
or in aiding in the intelligent enforcement of the existing regulations. 
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The prime rca-. .n for need to re\ise tlu- fir>t flmir standards was that, 
owinj; to wrong melliods of analysis, wron^^ ideas were current m 1040 about 
Jiow much niacin and riboflavin are present in certain important toods, 
especially cereals. Consequently, because the ideas of human needs for these 
vitamins are derived largely from observation that certain symptoms appear 
when the level of niacin or riboflavin is too low, false ideas of the amounts 
present in various diets threw the calculations of human needs all awry. 

We should not lu- Ido critical of the chemists tor not knowing h>w to 
analyze tor vitannns. They are newly identified substances mixed in very 
minute proportions witfi a host of other materials which gi\ c a variety of 
confusing reactions. These problems had been studied only in part and only 
a few diemists had b( c nic familiar with them. Thiamine analysis was much 
more nearly perfected than that frir rihnflmin and niacin. TTowevcr, large 
disagreement^ lietween lalxiratory and laboratory were extremely lrc<inent, 
even in the ca.sc ui thiamine. Only a few of the. laboratories which had been 
studying the subject the longest could obtain consistent results. 

As r^^ards riboflavin, there were hundreds of analyses of wheat samples 
which showed a beautiful consistency and orderly relationship which led to 
the belief in 1040 that the rib<ifla\ in content of whole wheat was abont one 
milligram jxr pound and that it often rose to 1.2 milUgrani*^ or higher. The 
figure of 1.2 milligrams per jxiund was chosen as the amount iiieal enriched 
flour should contain. But as time went on, tl% chemists agreed one by one that 
all those beautiful analyses were about twice too high. There was a system- 
atic error due to foreign colored substances that affected all the analyses 
apprdximately alike. It is now known that whf»le wheat contains only 0.5 
milligram of riboflavin per poimrl.'*' Whether this sort of error has crept 
into analysis of other foods and distorted uieas of the human requirement 
for riboflavin there is not yet complete surety. Many of the older riboflavin 
analyses were 'made by the rat growth method which is free from this error 
but is subject to other somewhat lesser errors. 

As regards niacin, the situation was even more mnddle<l. There had existed 
for some tisne f,-iirl\ satisfactory methods for the determinati' »n of niacin in 
lean meat protiucts, but the application of these methods to cereals had given 
extravagantly high results. These results were entirely discredited by the 
fact that diets of a sort known to have produced pellagra contained according 
to this method of analysis enough niacin to prevent any such occurrence. At 
the time nt the flour hearings in November 1940, these analyses were so 
thoroughly discredited that it was assumed there was virtually no niacin in 
<>nrh a product as ordinary white flour. By the time of the bread hearings, 
however, certain microl)iological methods of assaying for niacin liad been 
sufficiently applied to suggest that white flour often contains as much as 5 
milligrams of niacin per pound. Because of this ambiguity of findings the 
quantitative human need for niacin was still very doubtful. However, the 
minimum of 6 milligrams first prescribed in the enriched flnur standard was 
obviously too low for the purpose of preventing pellagra in people living 



"R. T. Conner and G. J. Straub. Cereal Chemistry 18: 671, (imO* 
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lately on biscuits and fat pork. This led to a later recommendation of a 
minimum of i6 milligrams of niacin per pound of flour and a minimum of lo 
iniiligraiiis of niacin per pound of bread, a recommendation which has been 
confirmed by later experience. 

RflGogtiitioD of the need for better analytical methods was one of the im- 
portant results of the first bread hearing. During the year which followed 
committees were organized by the Association of Cereal Chemists and by 
the American Institute of Baking and their work was coordinated under the 
auspices of Research Corporation with a view to devising satisfactory meth- 
ods. By extensive exchange of samples among the collaborating laboratories 
betterments were given thorough trials. By tarfy in 1942 good agreement * 
OKild he obtained on thiamine analyses and great progres s had been made 
with riboflavin and niacin. 

A suitable chemical method for niacin analysis was slow in developing and 
for some time chief reliance had to I^e placed on a microbiological method. 
However, since i)akery and flour mill laboratories do not have slalTs faniiUar 
with bacteriological techniques, chemical mediods were mnGfa |»«ferred. 
During the past year or so chemical methods of fair reliability have become 
available, though some authorities still prefer microbiological procedures." 
The essential diffinilty in the earlier chemical analyses which had given such 
misleading rcsuhs with cereals was the failure to eliminate extraneous coloring 
matters which intensified the color by which the niacin content was judged. 
By the use of suitable absorptions and elutions the niacin can now be fairly 
effectively separated from these coloring substances and liien determined 
with fair accuracy. 

Riboflavin work dragged more slowly, partly because there was less urge 
for a pood anal\ tica1 method owing to the fact that the riboflavin requirement 
for enriched flour (and by implication for bread) had to be repeatedly post- 
poned for lack of a commercial supply of riboflavin for enrichment purposes. 
■ Some fifty or more laboratories woriced together on the analytical proUem 
before a satisfactory metfiod was devdoped. Both chemical and microbiologi- 
cal methods are now in use.^* In spite of the discovery of the eariier error in 
riboflavin assays, no change was made in the final requirement for riboflavin 
in enriched flour in the new standard. It remained at a minimum of 1.2 
milligrams per pound, purely on the ground that ai if>oflavinosis is widely 
prevalent (though infrequently severe). There are large areas of the country, 
especially in tlw South, where milk consumption is low and it is here 
that bakery bread is least used. A high riboflavm content in flour was 
deemed advisable for these areas as without milk the diet is extremely likdy 

"D. J. HeimCBSy, Standard Thiodutnie Assay for the Determination of Thiamine in 

Cereal Products. Oiarles N. Frry and D. J. Hennessy, Comparative Study of Methods 
for the Estimation of Vitamin Bi. Cereal Chemists Bulletin, 2: (2), May, 1942. 

"Daniel Mdnick, CoIlabontiv« Study of the AppUcsbilily of UieroUolagicil and 
Chemical Methods to tiie Dctermiaatioa of Nlada In Ceml Pradneti. Cereal Choaialiy, 

19: 553. (1942). 

''John S. Andrews, Collaborative Study oi Riboflavin Assay Methods (microbicdogicti 
and fluoflometric). Cereal Chemistry, ao: j-aSi (i943)< 



Copyrighted material 



Issms Considered at The Hearings 



to be deficient in this nutrient. More rec^t clinical experience has led to 
tfw htiSti that ndnor degrees of riboflavin deficiency are to be found in a 
sigmScatit pr o portion of the inhabitants of the northern states. Some wit- 
nesses registered objection to requiring more riboflavin in enriched floor 

than can possibly be deri\c(l from the wheat but this view was overruled. 

It will be recalled that at the first flour hearings much of the testimony 
was aimed at providing an enriched flour, the equivalent, so far as the com- 
merdaUj available synthetic nutrients were concerned, of o]d>fashSaned water- 
groond flour. .This grew hurg^ out of the evidence presented by Dram- 
mond" and others that the vitamin Bi intake of Anglo-Saxon population 
was much hic^her n hundred years ago than it is today. There was a tendency 
to assume that \ iiamin B complex deficiency did not occur to any appreciable 
extent at tliat time. However, on reflection, it was evident that the deficiency 
would not have been recognised unless it had occurred in severe form. Accord- 
ingly, there seemed better ground for enricfaing to whole wheat levels rather 
than to the less adequate and somewhat indefinite levels of old-fashioned flour. 
In the early months of 1941, extensive discussions of the general philosophy 
of enrichment had develoix;d in the Food and Nutrition Board a preponder- 
ance of opinion favoring more ample enrichment. This seemed abundantly 
justified, not only by the historical consideratiQas mentioned abov^f but «lso 
in view of the fact that we have other hrge sources of caibohydrates in our 
dietary which were not, and may never be, enriched. Most important of these 
is sugar, which is consumed in the United States to the extent of 100 prmnds 
per capita per annum, as compared with 155 pounds of flonr. The enrich- 
ment of sugar was discussed in the early months of the Food and Nutrition 
Board's existence but sentiment against it promptly developed, largely on the 
ground that the vitaminization of sugar might well lead to its ooosumption 
in increased quantities. Other carbohydrate products for wfaidi enrichment 
was not then provided, nor definitely in prospect, are white rice, com meal 
and other corn cereal foods, macaroni and spaghetti. Fnch of these is a 
staple of importance for certain segments of the population and its use as 
such contributes toward thiamine shortage. 

In accordance with this idea, a thiamine levd of i.i milligrams per pound 
was recommended for bread, corresponding to a levd of 2 nriUigrams per 
pound for enridied flour. This figure for flour is somewhat lower than the 
thiamine content of whole hard wheat? t^cncrally used for itiaking yeast 
rni'^cd breads, but is rather higher than that of the soft wheats which are 
used for home liaked biscuits in the South. 

The original decision to include iron among the nutrients in enriched flour 
was based on widespread recognition of extensive iron-deficiency anemia, and 
on the fact that whole wheat was a good food SOUrce of tflis mineral and 
white flour was poor in ft The minimal level recommended as a requirement 
in the standard? first established was set low ( 6 milligrams per pound of flour, 
4 milligrams per pound of hrea'P. This was owing to anxiety on the part 

^» A. Z. Baker. M. D. Wright, J. C. Drummond : XutritiTC Vahie ol Bread. Journal ol 
the Society of Clieniical hidustry, 56: 191 -T (1939). 
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of miUii^cheaiKsts lest higher contents might provoke detrimental abnormali- 
ties in flour and bread. It later developed that plain white flour and espedatty 
white bread contained iron in amounts not much less than those suggested 
for f-nriched flour and bread. . This was owing largely to a pickup of iron 
by the flour and bread in the processes of milHnj3f and baking, from contact 
witli machinery and utensils made of iron. In order to etTect the original 
intention of increasing the iron content of the diet, it was decided when the 
Standards were revised to raise the requirement of iron for flour from 6 milli- 
grams to 13 milligrams per pound and that of bread from 4 milligrams to 8 
milligrams. This change had the further advantage of bringing enriched flour 
and bread into closer conformity with whole wheat products in respect to 
iron. Millers and bakers, in the meantime, had discovered that iron in the 
form of reduced iron (ferrum reductum) or as sodium iron pyrophosphate 
could be added in larger amounts without damage to their products. 

It win be observed that the difference between maximum and mfnimum 
for each nutrient (with the exception of riboflavin in bread) is much smaller 
in the new standard than in the old. Practical experience had shown that 
the baker and miller could hold to narrower limits than was earlier thought 
technically possible. Accordingly, the limits were narrowed to discourage 
competitive advertising on the basis of a higher vitamin content in one pro- 
ducer's product coinpared with that of another. This helps to give tiie term 
"enriched" a single explicit meaning. 

All of the foregoing recommendations for nutrient levels in enriched flcnir 
and bread depend for tiieir validity, at least in part, on what human needs 
for each nutrient really are. This is difficult to determine. It is the special 
task of a Committee on Recommended Dietary Allowances to study this sub- 
ject continiiously. The latest recommendations of this Committee, approved 
by tlic I'tio'l and Xutritifjii Board, are given in Appendix C. i»age 118. Revi- 
sions can lie exfiected from time to time. The reader should imtc that the 
recommended allowances are quite different from the minimum daily require- 
ments fixed by the Food and Drug Administration and often referred to on 
labels of foods. The latter are tower and represent absolute necessity for the 
avnage person; the allowances are designed as goals for application to the 
population as a whole and insomuch as the requirements of a proportion 
of the population can be expected to exceed those of the average person a 
safely factor was included. 

The Food and Drug Administration has all along regarded it as a principle 
of cardinal importance that the term "enriched^ as applied to flour should 
be consistent with the term as applied to liread. In other words, it was held 
that the standard for enriches] liread should be sucli that its requirement.s 
could be met by the use of enriched flour under customary intelhgent bakery 
practices, without further fortification, "Enriched" would thus acquire a 
single definite meaning ititelligible to the lay public. This was emphasized 
at the hearings. 

Illustrative of the technical problems ari>ini; fr nni law enforcement is that 
of the definition of bread. The nutritionisf^ who testified soon found that 
their several ideas of what constitutes bread were vague, or at variance with 
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one another. In 1036 the Food Standards C omniittce, a voluntary association 
of Federal aiul Male uliicials, defined bread as follows:** 

"i. BREAD. The product niade by baking a dough consisting 
of a leavened or unleavened mixtiire of grottnd grain and/or other 
edible farinaceous substance, witfi water, and with or without tiie 

addition of other edible substances. 

"2. WHITE liRFAD. The prndiut. in the form of loaves or 
smaller units, obtained by baking a leavened anfl kneaded mixture 
o£ flour, water, salt, and yeast, with or without edible fat or oil, 
milk or a mOk product, sugar and/or oAer fermentable carbo- 
hydrate substances. It may also contain diastatic and/or proteolytic 
ferments and such minute amounts of unobjectionable salts as 
serve solely as yeast nutrients. The flour ini,'ref!ient may include 
not more than 8 percent of other edible farinaceous substance. 
White bread contains, 1 hour or more after baking, not more than 38 
percent of rooistiirc. The name 'bread' unqoaUfied is commonly 
understood to mean white bread." 

It is to be noted that under this definition the components of bread do not 
inchide eggs ; presumably the presence of eggs distinguishes cake from bread. 
Also, it is to be noted that bread is a baked product. Accordingly, the dough- 
nut, a fried product, is not bread imder this definition. A great variety 
of such fine distincticms is necessary under any form of administrative 
regulation. 

The enrichment levels for bread are lower than those for flour because 
bread contains more moisture as wdl as several non-flour ingredients. The 
maximum allowable moisture in commercial bread is 38 percent. The usual 

nmisture content of flour is 13 percent. White l)read includes two popular 
varieties: the ]ian breads, which usually contain milk solids in some form, 
and the so-called hearth breads, of which the French and Italian types are 
the most important examples. The two formulas which follow represent 
two tvpical contrasting examples. Slightly leaner or ridier formulas are 
used by a few bakers and intermediate ones by many. 



Bkead Formulas of Two Contrasti.nc Types 



I 

Weight Of Iiitradbati 



II 



100 11)8. flour 
60 lbs. water 
9lb«. salt 

2 lbs. yeast 

3 lbs. sugar 

3 Ibe. shortening 
\i lb. dough conditioner 



too lb*, flour 
albs, salt 
6 lbs. sugar 



6 lbs. dried skim milk 
^ lb. dough conditioner 



64 lbs. water 
2 lbs. yeast 
4 lbs. shortening 

\i lb. dry ma?t 

\i lb. mold inhibiter 



l7«KIbs. 



"Food and Drug Administration, Service and Regulatory Announcements, Definitions 
and Standards for Food Products for Use b Enforctiv the Food and Drugs Act, issued 
November, 19361. 
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Formula I will yield about 150 pounds of bread of 38 percent moisture 
content. The flour used equals about 66 percent of the fresh weight of the 
resulting braul. Formula II will yield about 161 pounds of bread of about 
the same moisture content. In this case tfie flour used equals 62 percent 
of the weight of the resulting bread. For a median case, about 64 percent 
of the weight of the bread can be taken as the weight of flour used. Accord- 
ingly, the enriching nutrients required in enriched bread are, in general, 
roughly 64 percent of those required in enriched flour. An exception will 
be noted in the case of ♦h«*itiini» 

It was made clear even at the earlier liread hearings that there was a 
decline in the thiamine content of bread during baking. The loss occurs 
predominantly in the crust and consequently tcnd< to l)c greater in small 
loaves than in large and still greater in rolls and especially in liard rolls. 
The time and temperature of baking determine the loss. In the usual-sized 
loaves the losses range as higfa as 22 percent, but average about 10 or 12 
percent. The loss was shown to be dependent in part on the character 
of the oven in which ilit- hakiiif:: was done. An allowance fnr this loss 
was reflected in the minimum standard of i.i milligrams per pound set for 
enriched bread, in comparison with 2.0 milligrams per pound recommended 
at these hearings for enriched flour. At the median flgure of 64 percent 
floor in bread, and disregarding other sources of thiamme, a pound loaf of 
bread made vnth enriched flour should contain 1.28 milligrams of tiiiamine, 
instead of i.i as called for in the proposed order. The difference represents 
allowance for baking loss. 

Another question which arose early was that 01 the extension of enrichment 
to beker>' goods Other than bread. Cakes, pies, pastries, and doughnuts came 
in for consideration. Naturally, many baloers desired to extend the practice 
of enrichment to these products and thereby to gain for them the anticipated 
public favor. However, among nutritionists the sentiment had developed that 
enrichment should not be extended to such products since they are not staples 
and are not consumed in uniform or nearly uniform quantities by tlie various 
dements of the population. It was felt that the benefits to be derived from 
their enrichment would be outweighed by the objectiaiiable sales propaganda 
which might restdt. However, there is more recently a growing dissenting 
opinion on this point in view of the extensive use of sweet goods for quick 
lunches. 

As regards riboflavin, a confusing issue arose from the fact that nonfat 
dry milk solids had long been used in bread in varying proportions* accord- 
ing to the type of the bread and the preference of the baker. There was 
no standard amount in use, yet the amount used largdy determined the 
riboflavin content of the bread, as skim milk is a rich source of this nutrient. 
Some believed that the standard for bread should include as a requirement 
only the riboflavin derivable from enriched flour. Others held tliat the 
requirement for riboflavin implied by the enridwd flour formula should be 
superimposed on that which would be furnished by some fixed and widely 
used proportion of nonfat dry milk solids. The latter witnesses questioned 
whether bread could properly be called "enriched" if it contained no more 
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riboflavin than some bread containing substantial amounts of nonfat dry 
milk solids previously sold as tUMBriehed. The upshot of the natter was 
tfat the prop o sed order for enriched bread required a mininram of .7 miHi- 

gram per pound, which is nearly the amount of riboflavin which could be 
derived either from 6 percent nonfat dry milk solids or from the use of 
enriched flour. A maximum of 1.6 millipn"ams of riboflavin per pound of 
bread was allowed, in order to permit the baker to use both enriched flour and 
6 to 8 percent of nonfat dry milk solUb. No uniquely correct answer to the 
dilomna was possible. The result is merely a prsctkal compromise. 

Actually, most bakers prefer to use substantial amounts of nonfat dry milk 
?*->lids they contribute color to the crust and softness of texture to the crumb 
and prevent rapid staHnt;^. It is fortunate that this is so, as the use of skim 
milk powder in bread contributes importantly to its nutritional quality. Chief 
amonif the nutrients which it supplies are riboflavin, ralrinm, and a quality of 
protein superior to that of the cereal grains. Nonfat dry milk solids go far 
to make hread a suitable mainstay for those who must feed themselves 
at minimum cost. The Board has no wish to encourage increased bread 
consumption at the expense of other foods, but recognizes that economics will 
continue to exert a pressure on some people in that directicm. Yet the btdk 
of the people are not forced to rely mainly on bread and each has his food 
preferences which are potent factors in his choice. For example, there are 
the so-called '^hearth" breads which are extremely popular and which, in 
combination with the other foodstuffs of tlic usual dietary, are entirely 
wholesome, even though less nutritionally adequate in themselves. One can- 
not wisely restrict the variety of foodsbiffs available to tiie people at laige 
solely because oeitain components of the population would tliereby be pro- 
tectcd from some of iht deficiencies to which they are subject. 

\''arioti> yihilosophics on enrichment of foodstuflFs were aired at the bread 
hca^i^;:,^s. S( nliment had arisen in favor of confining^ the term "enriched" 
strictly to flour and bread and closely analogous products. Fear was ex- 
pressed that otherwise all our foodstuffs would presently come to be "en- 
rkhed" in heterogeneous fashion suitable for sales promotion purposes. 
While it dearly might be impossible under the law to prevent the addition of 
rca'^onnble kinds and quantities of synthetic vitamins to foodstuffs which 
are not peculiarly adapted for correction of mass dietary deficiencies, the 
Food and Nutrition Board did not propose to lend itself to propaganda which 
migfat make an exagger at ed virtue otrt of the addition of a vitamui or two to 
some article legitimately and profitably sold in an attractive padcage but 
inconsequential in its effects on tiie overall diet of the people. 

A feature of the enrichment pro^iram which has occasioned consi<lerable 
criticism on the part of leaders in niurition is its failure to provide for the 
sale of so-calle3 "mixed breads," under the term "enriched." Mixed breads 
indode breads made with varying proportions of whole wheat and white 
flour (Chapter VIII, page 4) and also most of the so-caUed "rye bread," 
which consists usually of about 70 percent of white wheat flour and 30 percent 
of n-'e flour. Nutritionally, it is of obvious advantage to have all such mixed 
breads conform in their content of nutrients to the standard for enriched 
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bread and diere is no obstade to such conformance. Producers of 
mixed breads must label them to indicate that their white flour component 
is enriched flour or that the breads have been enriched in the dough stage 
to conform to the levels of required nutrients prescribed for enriched bread, 
if such is the case. They may not. however, designate sucli niixed breads as 
"enriched bread" for shipment in interstate commerce. This is regarded as 
a hardship because the name "enriched" has acquired a sales vahie not 
realized in a more elaborate label statement However, a descriptive name 
reveahng the nature of its ingredients may be used. 

It will be recalled that the term "flour" when unmodified means white 
flour under the Food. Drug, and Cosmetic Act. Likewise, bread unmodified 
means white bread. No whole wheat flour can therefore conform to the 
federal definition of flour with respect to ash content and mixed bread does 
not conform to the federal definition of bread. One can readily understand 
the impatience of laymen with respect to the restrictive effect of legal 
teriniiiolofjy, especially when it stands in the way of achicvinfj a nicritori<<u- 
result. Some bakers would like to be free to label their mixed breads enriched 
and avoid an involved statement conveying the idea of enrichment with respect 
to its white flour component alone. An pbstade to doii^ so is found in the 
connotation of the word "enriched," which iinplies addition of ingredients not 
Othen\'ise expected to be present. It would obviously he mnf using and mis- 
leading to refer to whole wheat bread "rnrichcd " when the baker merely 
wishes to convey the idea that he is guaranteemg the levels of certain nutri- 
ents to be tfiose usually found in whole wheat. For the same reason, though 
in less degree, it is confusing and misleading to refer to mixed breads as 
enridied when only one farinaceous component is enriched and tfie other i.<( 
whole wheat or rye in its nntnml state, not artificially enriched. Many cflForts 
have been made to find a solution to this dilemma so that all breads, whether 
whole wheat, white, or mixe^, might bear a convenient form of label to indi- 
cate that they meet a common standard with respect to certain nutrient 
levels, but this will apparently require the substitution of some other term 
for "enriched." 
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MILLING AXD BAKhNG INDUSTRIES AND TiiLIR SUPPORT 

OF ENRICHMENT 

The intrutluciioii of enrichment of bread and flour would not have been 
possible without the cordial support of the majority of millers and bakers. 
It 18 therefore of interest to consider the nature of tfie two industries and to 
note the similarities and contrasts between them. An understanding of the 
two businesses facilitates an appreciation of the industrial interest in the 
matter and the scope of production which is affected by enrichment. It will 
be appropriate and useful also to acknowledge the otticial support which has 
been reiMlered by the organizations of the two industries and to indicate 
sonroes of further information which may be required. 

The Flour Milung Ikoustby 

It is estimated that there are not in excess of 1.600 productn^r flour mills 
at the present time, though estimates of as high as 2,500 were made a few 

years ago. Of these not over 400 make shipments in carload lots. Perhaps 
100 additional mills ship flour across state boundaries by rail or truck, kaving 
perhaps 1,100 which do only an intrastate business. i^Iowever, by far the 
greater part of the total flour production moves in interstate commerce at 
one stage or another of merchandizing. This is espectaUy true of bakery 
flour, nearly all of which traverses one or more state boundaries before being 
converted into bread. 

While wheat is often classified into \ arfoiis types, the principal riistinction 
of sigfnificance relative to eJirichment is that between sott riinl l.ru i wlieats. 
The former is lower in the protein which gives tenacity to dcnigiis. It is 
accordingly less well adapted to the production of yeast raised bakery goods 
but is preferred for biscuit and cake.flours in which tenderness of the baked 
crumb is greatly prized. .Soft wheat flour is therefore pre-eminently the 
family flour of our South. A large part of the wheat grown outside the great 
centers of wheat protluction in the Middle- and Xorthwest is soft wheat. Soft 
wheat is a crop of some importance in almost every state east of the Missis- 
sippi except those which border on the Gulf of Mexico. It also extends 
into the Southwest except in the more arid regions. 

Hard wheat on the other hand is the great bread wheat and the product 
of the principal wheat jiroducing areas. Its high gluten content renders 
its doughs capable of holding large volumes of carbon dioxide generated by 
yeast, thus producing a loaf of large volume and of fine poroti-; texttire. 

While stibject to variation from year to year, according to relative pro- 
duction, wheat prices and variations in quality as affected by weather condi- 
tions, about one-third of the flour produced in the United States is of soft 
wheat and two-thirds is of hard. Exact statistics are unavailable. Con- 
siderable amounts of soft and hard wheats are blended together for milling. 
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Important hard wheat nulling centers arc in Buffalo, Minneapolis, and Kansas 
City ; soft wheat nulling centers in Kentucky, i ennessee, and North Carolina. 
However, both soft and hard wheat flour miUiqg is fairly widely disseminated 

elsewhere. 

From the standpoint of composition, one of the most important differences 
between soft and hard wheat is that the latter tends to be higher in thiamine. 
The thiamine content of both kinds of wheat appears to be affected to some 
degree by climatic, geographic, and soil conditions, so tlicre is some overlapping 
of tbiaintiie values in the lower range of the hard and tiie upper range of 
soft wheats. The difference m median thiamine level in the two kinds of 
wheat is of importance from the standpoint of the possibility of improivement 
by retention of the vitamin contents of flour. Commercial white flours, nn- 
enriched, do not differ appreciably in thiamine content, whether made oi 
hard or soft wheals. 

Flour used in the United States may be classified as to destination. The 
following approidniate estimates for 1943 reflect present trends: 



Cwtt. 

Bakery flour 1 02 . o<X) 000 

Semolina and Durum ' 10,000,000 

BiKiiitf, crackera, pretaeb t6 , 000 , 000 

Faniil\' flour 65 , fxvi , oon 

histituticKis (1941) ^,000,000 



riiiefly de^iin«r<i for macaroni, etc. 

Total production of f^our now is at least 10 percent lii^dicr than in recent 
pre-war years. Present export figures and those on tlie ])r( scnt consumption 
of flour by institutions in the United Stales are unavailable tor publication 
because of security restrictions. 

For several years prior to 1941 the volimie of bakery flour only sightly 
exceeded that of family flour, but during the war years there has been a sharp 
rise of the former and a corresponding decline of the latter. Important 
features of the family flour trade are self -rising flour and phosphated flour. 
Self-rising flour is prepared primarily " for making hot biscuits so popular 
in the southern states. Sodium bicarbonate and calcium add itliosphate are 
incorporated directly in the flour in proper proportions to furnish the appro- 
priate lenvening. The annual volume of self -rising flour is estimated at 
18.000.CKK) owt^. l)ut this figure tuny be somewhat too high, in view of the 
recent declining tendency ot total family flour. 

Phosphated flour, that is. flour to which calcium acid phosphate alone is 
added, is also produced in large volume, estimated at 14,000,000 cwt. with 
the saint qualification as in the case of self-rising flour. F^osphated floUT 
is used frir making biscuit with soda and sour milk or baking powder. If soda 
is used, the phospliato s('r\( < the useful purpose of ensuring the presence 
of ample acid constituent, lioth self-rising and phosphated flours go very 
largely into the southern market. Their use there m^cs two valuable con- 
tributions to nutrition: it increases the calcium intake in areas where low 
milk consumption tends to provide an inadequate margin of calcium ; it also 
tends to protect thiamine from destruction during Ae baking of biscuit 
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If the proportion of soda to acid is slightly too high the thiamine loss during 
baking niay be 50 percent* Correct adjustment of soda to acid ratio wiU 
under the laine oonditioiia reduce this loss to about 10 percent The nianu« 
facturers of leavening mixtures for self-rising fkMirs, since the advent of 
enrichment, are well aware of this fact. They, have studied it carefully and 
made suitable a<liu'^tmcnts of their mixes. Since factory controlled adjust- 
ments are niurc likcl) to be correct than kitchen practice with soda and sour 
milk, the use oi the prc-leavened flour is distinctly advantageous from a 
nutritioaal 8tan<^)oint 

The most important trade assodatioa in tlie flour milling industry is the 
Millers' National Federation, 309 West Jackson Boulevard, Chicago 6, I11t« 
nois. It has 496 member companies, including nearly all the large and medium- 
sized niillintr concerns and a substantial representation of smaller firms. 
Subordinate to it is the Wheat Flour Institute which is equipped for experi- 
mentation in flour technology and especially in flour use. A pronuncni ami 
of the Institute is to disseminate as an educational service to tiie trade and to 
customers technical information concer n ing flour and its use. Messrs. Her- 
man Steen and Herman Fakler, as vice-presidents of the Millers' National 
Federation, share the executive responsibilities Mr. Fakler maintains his 
office in the National Press Building. Washington, D. C. 

There are numerous state and r^ional associations in the industry, among 
which may be mentioned the following: Michigan State Millers' Association* 
Chelsea, Michigan; Soutiiem nUmiis Millers' Association, Sparta, Illinois; 
Associated Millers of Kansas Whea^ Kansas Qty, Missouri ; Oklahoma 
Millers' Asstxiation, Oklahoma City, Okjahoma; North Pacific Mil- 
lers* Association, Portland, Oregon; Ohio Millers' Association, Columbus. 
Ohio; Piedmont Millers' Association, Richmond, Virginia; Soft Wheat 
Millers' Association, Nashville, Tennessee. 

The Millers' National Federation and several of the regional associations 
have given direct and continuing suj^port to the enrichment program from its 
inception. Dr. W. H. Stro\vd, Secretary of the Soft Wheat Millers' Asso- 
ciation, is particularly intcrestcfl and qualified by technical training in the 
nutritional problems ot the .South, lie promoted and introduced hitn wide 
trade practice ' Bi-Capt Flour," wlucli antedated "Enriched Flour and was 
fortified with thiamine, niacin, calchun, and phosphorus. Officials of the 
Millers' National Federation have attended and testified at the floor hear- 
ings. Th^ have also liberally responded to requests by the Food and Nu- 
trition Board or its members for information and have arranged for numerous 
Sfiecial meetings of millers to consider enrichment i)r()l)lenis. At the^e. as 
well as at its regular annual meetings, representatives of the Board have 
been invited to speak to the Federation's members. 

Since January 1941, tiie Wheat Flour Institute has published a special 
series of bulletins relating to enrichment. These have supplied the industry 
with detailed information on the progress of events in relation to enrichment. 
Technical information about enrichment requirements and procedures, about 
government regulations on labelling, about losses of vitamins in baking and 
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during storage (»t flour, was also included. Much o£ the technical information 
.was developed through the agency of the Technical Committee of the Fed- 
eratioa. To the work of this committee the laboratories of leading miUing 
firms and of allied trades liberally contributed the services of technical 

staffs on a cooperative basis. 

Several of the promotional rutiviiies of the Millers" National Federation 
were undertaken in conjunction with baking industry organizations as noted 
in the latter part of this chapter. Illustrative documents are shown in 
Appendix D. 

The Baking Industry 

Since the baking industry deals with a product whicli must he delivered 
fresh daily to the consumer, it is organized quite ditlerently than the milling 
industry which vends a relatively stable produQt capable of being stored for 
weeks or months without deterioration. As regards the large component of 
the population which consumes flour largdy in the form of bakery bread» 
the baker stands between the miller and the ]nililic. Baking establishments 
must be located relatively near their customers. It is acrorditi^jlv not surpris- 
ing that the total number of bakeries is at least ten- fold larger than the 
number of commercial mills. According to the United States Census figures 
of 1939, there were 18,043 leaking estabHshments eadi producing products to 
the value of $5,000 or more annually. In addition it is estimated that there 
are 10,000 to 12,000 smaller bakeries in the United States. 

Many bakeries are organized in extensive chains, each unit operating in 
its own geographical area. S^ome of the larger national chains arc thn<e 
of the Continental Baking Company. Ward leaking Co , Oneral Bakiiis; 
Company, Puruy Bakeries Corporation, Campl)ell Taggart and Associated 
Bakeries, and others whose business is largely or exclusively in baked goods. 
In many instances popular brand names are used throughout the chain or 
a large fraction of it. Brand names for bread are h^[hly prized and some 
popular natues are shared !)v nrratiircment by a number of affiliated firms 
each njicrating in an assigned area. In addition to these purely baking 
busincs>os there is a great deal of baking done by or for grocery chains. One 
of the largest baking businesses in the country is conducted by the Atlantic 
and Padiic Tea G>mpany, an example followed by many other grocery chain 
establishments of regional or national scc^. Tfw Americui Bakers Asso- 
ciation estimates that there are 5»ooo to 7,000 wliolesale and house to house 
delivery bakeries. 

It is estimated that only about 10 percent of the country's bakery bread 
moves in interstate commerce. 

The preference of the South for hot bread is a familiar fact. This prefer- 
ence extends more or less into ndghborii^ territory, especially into those 
states to the west of the southern reaches of the Mississipi>i River. In order 
to bring out the contrast in hrcar] hnliits. we shall include within the "hot 
bread belt" of the south the elc\en states lying south of the Potomac and 
Ohio Rivers and east of the Mississippi. These states, according to the United 
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States Census of i959» had a population of 25,910^512 out of a total of 
131,669^5 for the continental United States. In these states the production 

(and approximate consumption) of yeast raised products was 1,015.962,000 
pounds, or about 40 ])f>tinds [kt capita tor that region, as compared with 90 
pounds per capita lor the rest ot the country. It is in this region that the 
consumption of family flour runs high. Of white pan. bakery bread this 
region produced 31 pounds per capita compared with 60 pounds for the 
rest of the country. The per capita consumption of bakery bread, of course, 
varies greatly tnun place to place, being highest in the cities and least in 
the count rv. The consumption of bakery bread is steadily risiujc: the 
South, especially in areas where urbanization and industrialization are in 
active progress. Southern consumption of bakexy bread has risen more 
rapidly during the war years, partly because of the general growth of industry 
aiMl partly because of increasing employment of housewives in war j)Iant8. 

In the country as a whole 00 \<\ f)4 percent of Imkery bread is white. Brown 
breads are made largely of mixtures of whole wheat and white flours. About 
20 percent whole wheat is the most popular, though j)rop<irti(ins commonly 
range from 10 to 40 percent. A fraction of I percent of bakery bread 
-output is 100 percent whole wheat bread. Rye binead, so called, is usually 
made with 30 percent rye flour and 70 percent white wheat flour. The pro- 
portions and .varieties of bread vary, of course, from one area to another. 

the organizations of the baking industrj', the American Bakers .Asso- 
ciation is the most influential, at least as regards the bnKukT pnHcies oi the 
industry. Its membership includes 1,500 firnis representing 1,840 plants. 
It was organized in 1897 as the National Association of Master Bakers and 
has its principal office at 1135 FuUerton Avenue, Chicago 14, Illinois. 

The American Institute of Baking is a separate organization which, how- 
ever, was established in 1919 by individuals who were prominent in the affairs 
of the Amrrfcan Rakof- Association. An endowment fund organization 
known as the American Bakers Foundation was created in iQ-'i to promote 
<:ducation in relation to baking and the Institute of Baking has l)ecome its 
principal beneficiary and agency. The relationship of the Institute to the 
Asaociatioa has been nuintaiuMl throughout its Mstory and the American 
Bakers Association has contributed largely to the financial support of tiie 
Institute until recently, when the Institute became self-sustaining through 
membership fees supplementii^ endowment income. The Board ()\ Directors 
of the Institute includes fifteen j)crsons, of whom eight are electerl from 
the membership of the Board of Governors of tlie American Bakers Asso- 
ciation. The Institute concerns itself with scientific, technical, and educa- 
tional problems but not with trade policies. Its principal offices are at the 
same address, i.o . 1 135 Fullerton Avenue, Chicago 14, Illinois. Its permanent 
Director is Dr. Franklin C. Bing. 

.\ still larger bakers* organization in point of numbers is tliat known 
as the Associated Retail Bakers of America, which came into existence in 
1918. Its Secretary is Mr. Frank J. Jungewaelter, who has his headquarters 
at the Chkago address mentioned above, indicating the close affiliation of 
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this Association with the American Bakers Association. Its membership 
is 2,500 but it also has 4,200 additional alTiliated members whose afhiiation 
arises from their membership in various state associations through which the 
bulletms and other puUkatioiis of tiie Aassodated Retail Balrers are ctr- * 
ciliated. 

In addition to these there are 23 state and regional bakers' associations 

and 150 municipal or county associations. 

All three of the above national organizations have lent active support 
to the enrichment program. At the annual bakers' convention on October 
I3>i6, 1940, at which the three national organizations, as well as many of 
the local organizations were represented, the whole matter of enrichment was 
thoroughly discussed. The account of this session is contained in the Noveni- 
Iter T()40 issue of the American Bakers Association Monthly Bulletin. At a 
iiKciintj of the American Institute of Baking Directors on January 22, 1941, 
a resolution was passed formally supporting the proposed enrichment of 
bread (See Appendix E.) Similar action was taken by the American 
Bakers Association Board of Governors on the following day. On February 
17, 1941. the American Institute of Baking recommended that the American 
Bakers .Association jointly with tiie Millers" National Federation and Asso- 
ciated Retail Bakers of America call an industry-wide conference to which 
all members o£ the baking and milling industries and allied fnides should 
be invited. This conference was held in Chicago on March 5, 1941 and is 
reported in flie American Bakers Association Monthly Bulletin of Jime, 1941. 
In January 1942 the American Bakers .Association ronventinn nt Boston 
devoted an entire day to the discussion of the enriclmu ut ]>t ()(,'ram. its prob- 
lems and progress, and cordially recommended to us meml>ership a fuller 
support ffaan had previously been given it by some of its individual firms. 

Similar s up p orti ng actions were again taken by the Board of Governors 
of the American Bakers Association in January 1943. Copies of all Ae 
principal resolutions and actions taken by t^ic American Bakers Association 
and its allied organization^ arc shown in Api>endix F. In addition to these 
formal actions, the American Bakers Association and the American Institute 
of Baking have been represented at all of the Federal Security Agency hear- 
ings on bread and on flour and have taken an active part in presenting testi- 
mony at the hearings which concerned bread. The organizations have also 
through their publications kept the industries fully informed with regard 
to the actions of the Food and Nutrition Board^and of the Federal authorities 
with regard to the enrichment program. 

Through the Institute of Baking there have been issued thousands of copies 
of the following pamphlets designed to inform the public on the enridied 
bread issue. 

Putting Bnkers' Bread in the Preferred Class 

Question and Answers -'\bout Enriched Bread, 1941 

Enriched Bread Facts for Physicians and Professional Workers, 1941 

Enridied Bread and Flour from tiie Housewife's Viewpohit, 1942 

Fnrirbed White Bread, 1943 

The Enrichment of Bread Is the Law of the Land, 1944 
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Together with the Millers' National Federation and the Associated Retail 
Bakers of America, the American Bakers Association contributed linancially 
to tbe' National Radio Progiam entittod listen Amerka" under fbe super* 
visioQ of the Office of Defense Health and Welfare Services of the United 
States Federal Seairity Agency. In addition, hundreds of bakers, large and 
small, carried on extensive magazine and newspaper advertising which con- 
tributed greatly to make the public aware of enrichment. 

It is obvious that without this organized support on the part of the industry 
oafy a yery meager success could luive been achieved in tiie voluntary promo- 
tion of the enrichment program. 



CHAPTER VI 



ENRICHMENT IN FLOUR MILL AND BAKERY 

Flour is for the most part enriched hy ^ simple process of feeding 
continuously into the mill-stream an accurately controlled minor stream of 
an enrichment mixture. The enrichment mixture is prepartrl, f .r example, 
by mixing in a batch mixer 25 pounds of appropriate vitamin-mnieral nux- 
turc, supplied by the manufacturer, with 375 pounds of dry patent flour. 
The resulting 400 pounds. of "premix" fed at the rate of 8 ounces per hun- 
dredweight viU enrich 800 hundredweight 

While feeder enrichment is the most popular for plain flour, it is less 
used for the production of enricb.ed phusphated floitr and enriched <rlf- 
rising^ flour, both nf which are extensively used in the S<iuth. These flours 
are enriciied by adding tlie enriching ingredients to the flour along with the 
caldttm phosphate or tiie leavening agent (calcium add phosphate phis 
sodium bicarbooate) as the case may be, and mixing in a batch mixer in a 
siogle operation to imiformity. In neither type of cnridiing is tmusoal equip- 
ment required, as both feeders and batch mixers have long been in use in 
the industry. 

Iron additions have presented a problem, as it is necessary to choose a form 
of iron which is both physiologically available and well adapted to admixture 
with the other ingredients and with Hour, without introducing any special 
problems of discoloration or adverse chemical action. Iron reduced in hydro- 

' gen (fermm ifdiictuni) has been much the most popular form of iron for 
this purpose. Sodium iron pyrophosphate is a more expensive competitor 
which has the added disadvantage of a lesser physiological availability. It 
possesses the greater merit of being light coloVed* which is of considerable 
advantage in the enridunent of com grits where some portion of the enriching 
ingredients may appear on the surface. The gray color of reduced iron is, 
however, imperceptible in the enrichment of flour. 

A further problem of some importance in connection with flour enrichment 
is the loss of thiamine activity during a long period of storage, especially 
in warm, humid weather. Loss of thiamine occurs under these drcumstanoes 
amounting to 10 percent after a year's storage. Since the usual period of 
storage is only two or three months, the loss is negligible. 

The definition of enriched flour provides for calcium and vitamin D addi- 
tions as optional ingredients. The use of vitamin D has been extremely 
slight, but calcium appears as a component of a large volume of enriched 
phosphated flours and in all self-rising flours. 

» 

Enrichment in the Bakery 

In the bakery enrichment is equally simple. In the course of making the 
dough in the usual way, the vitamin mineral mixture is added, preferably 
in -^oUition or suspension in water or milk. The vitamin producer*; «upp1v 
the mixture in the form of wafers, each of which contains all of the ingrcdi- 

3B 
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ents in amounts sufficient to enrich the bread to be produced from lOO 
pounds (or 50 pounds) of flour. The wafers are grooved to facilitate 
breaking into halves or quarters for the enrichment of smaller batches. This 
scheme works \try well in most bakeries, though complications sometimes 

arise in the smaller ones. In certain types of douj^h-niixing operations and 
eqttipniciit the fluid ingredients of the bread arc first mixed together and flour 
is then added to the desired stiffness of dough. This may result in a signifi- 
cant deviation in tiie quantity of flour going into the mixture. For tiiese 
reasons many small bakers prefer to use enriched flour. 

When the enrichment of flour was first formally proposed late in 1940 it 
was nsstmied by many not associated with industry that enrichment of flour 
would take care of enrichment of bread. However, Standard Brands, incor- 
porated, a leading distributor of yeast, had developed a high vitamin yeast 
m 1958 which was in use in the bakii^ industry and whidi could be used 
readily in conjunction with plain flour for the production of enriched bread. 
They advocated tfie use of this high Bi yeast with 6 percent dry milk. Partly 
because there was a slight cost advantage to the baker in paying for enrich- 
ment ingredients in the form of yeast, and partly lKT:ui>f the yeast companies 
were prepared to render extensive advice and technical service to the bakers 
in connection with em'idwient, enrichment by yeast soon took the lead. 

During 1941 and 1942 it was estimated that four-fifths of the bread beit^ 
enriched utilized yeast as the source of the ii^redients. The remaining . 
one fifth was enriched by means of suitable vitamin mixtures, usually in the 
form of wafers, supplied by the distributors of enriching ingredients. An 
almost negligible projKjrtion of bread was made from enriched flour. When, 
however, the Food Distribution Order requiring the enrichment of all bread 
went into effect early in January 1943, a certain number of the smaller 
bakers found it more convenient to use enriched flour than to exercise the 
necessary controls for the practice of enrichment by other means in the 
bakeries. 

It has been a matter of some surprise that the use of enriched flour in 
bakeries has been so small. It is now, however, deflnitely on the increase 
and may in the futtnv become more important than at present. It is easy 

to understand why the use of high vitamin yeast was popular with the bakers 
as it did not involve the addition of any new or strange ingredients, but it is 
not so easy to understand why bakers should at the beginnintr hnve preferred 
to use enrichment tablets rather than enriched flour. Among the factors 
favoring this practice was the conaderation that tiie baker could, when 
enriching his doughs, make proper allowance for the vitamin contributions 
which he derived from any other ingredients. Defatted milk solids can fur- 
nish iTicasurable amounts of thiamine : ^till larger proportions of the total 
thiamine may come from flour, depending upon the grade of flour used. 
Bakers using short patents would have to add larger proportions of the 
enriching ingredients than those using straight flours. Any economies so 
effected are reflected in the bakers' costs. 

In the early months of the program many bakers felt that the addition 
of thiamine alone gave them most of the sales advantage that they could get 
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by more complete enrichment, and some bread was sold which was labelled 
as being enriched with vitamin Bi only. Some bakers liad built up popular 
local trade in bread containing wheat germ or similar additions and ivty did 
not wish to disturb tfats market by radkal modifications of their formulas, but 
they dul wish to gain the additional advantage of conforming to enrichment 
requirements as to composition. As time has passed these irregular modes 
of enrichment have tended to decline, but the baker in general still favors 
doing the enriching for himself. 

It will be recalled that the first flour standards issued May 26, 1941, 
included riboflavin as a required ingredient, but this requirement was abated 
pending the availability of an adequate commercial supply of the vitamin. 
After several postponements the requirement was finally announced to take 
effect October i, T943, by which time it was evident that a fairly adequate 
su|)j)ly would certainly be availaMc. As this efFcctive date approached, the 
yeast companies were faced with the problem of putting out a modified form 
of high vitamin yeast containing adequate riboflavin to meet the riboflavin 
requirement for enriched bread when the yeast was used in customary pro- 
portions. This proved to be so inconvenient and uneconomical that many of 
the major yeast companies ceased to promote the use of h\^\\ vitamin yeast. 

If yea^t is grown in a medium containinf^ ati ample amount of thiamine or 
the thiazolc and p) rimidine components necessary for its synthesis, the yeast 
avidly seizes and incorporates within its cells nearly all of the vitannn or its 
components which are available. Consequently, very small amounts remam 
to he discarded with the waste liquor. Yeast docs not exhibit any similar 
avidity for riboflavin and the losses of this vitamin in the waste liquor are 
excessive from a cost standpoint. Thi< fact, plus the problem of color in 
yeast when riboflavin is used, largely accounts for the decline in popularity 
of high vitamin yeast in the riboflavin era. Some of the leading yeast firms, 
which have been very ardent and influential in promoting the practice of en- 
richment, have increasingly supplied to their oatomers, instead of spedal 
yeast, enrichment tablets of suitable proportions to be introduced into the 
doughs along with the ordinary yeast. This is very fortunate as the promo- 
tional activities of such yeast companies through their wide-spread sales 
agencies have hcen major factors in bringing about the successful introduction 
of enrichment into bakeries. 

Milk ik Bread 

Once riboflavin came into view as an actual required ingredient, a further 
drcumstanoe favoring enridmient in die bakery was tiie variable use of 
milk pfodttcts, all of which are naturally rich sources of riboflavin. If the 
baker uses enriched flour and also indttdes nonfat dry milk solids in his 

dough, he comes out with a bread exceeding the required minimum of ribo- 
flavin bv an amount proportioiiate to the milk used. The bread has cost him 
more fo proriucc than it he himself added the amount of rihoflavin called 
for In- tiie standards. Distributors of enrichment wafers for the use of 
bakers have met the situation by preparing distinctive tablets of specified 
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ribofla\iti content adjusted to the baker's intentions as to the proportion of 
milk solids to be used. 

Leaders in the baking industry consider the enrichment of bread to be the 
second in point of time of two fundamental contritmtioas to the nutritional 
i mprov ement of its product, the first being the widespread use of milk 
in the making of bread. As long ago as September 1923, in an address before 
the American Bakers Association, Professor £. V. McCoUum stated: 

"So far as we now know, the simplest, cheapest and most effec- 
tive way to improve the quality of bread is to introduce more milk 

solids in its composition. This improvement of the bread supply 
is sound from the physiologfical, agricultural, and economical stand- 
point, as well as being sound in that it does not run counter to our 
establiaiicd dietary habits." 

It is interesting to note that in his address on this occasion, Professor 
McCoUum also commented that no return to whole wheat flour s^enis to be 
possible, that the white flour industry is here to stay. The use ot nulk prod- 
ucts in the commercial productkm of bread is primarily a development of 
American industry, for it is not the ordinary practice in European countries 
or elsewhere to use much milk in this manner. Even in the United States 
it has not been customary to include milk in the dough formulas for making 
hearth type breads such as Vienna, French, or Italian breads, because the 
. inclusion of the milk alters the character of the crust, nor has it been gen- 
erally customary to inctude milk in the productioi of whole wheat bread, 
because the cfuracteristie wheaty flavor is thereby altered. However, the use 
of milk in these types of bread has been increasing within recent years, a 
highly desirable trend from the nutritional point of view. 

There is no need to discuss t!ic wealth of experimental evidence showing 
the nutritional value nf milk additions to bread. The nonfat milk solids com- 
monly used contribute importantly to the quality of the protein mixture and 
they increase the quantity of protein as well Calcium, riboflavin, and all 
the other important nutritional substances suppUed by nonfat milk solids 
likewise are increased in direct proportion to the amounts of milk used. 
Feeding experiments with bread made according to commercial formulas 
repeatedly have demonstrated the superiority of bread made with milk over 
bread not so made. 

From the point of view of the elTect of milk on the technology of bread 
production, it may be mentioned that there is convincing evidence that the 
finished loaf of biead is in every measurable way a more palatable loaf when 
it contains milk. The crust of the loaf has a more agreeable color, the inside 
of the loaf or the crumb, a softer texture, and the entire loaf has a better 
shape. The bread tends to retain its moisture more tenaciously and so remain 
fresh longer. Toast made from bread which contains milk i^ considered 
to be of superior flavor. It has also been shown experimenially that con- 
sumers prefer bread made vrith milk over bread not containing milk. 

"E. V. McCoUum: The Bread of Life. Baking Technology, 2: 268-273 (1923)- 
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Because oi the desire of the baking industry ior an cconynucal and reliable 
source of milk suitable for baking purposes, the dry skim milk industry has 
been devdoped. Under ordinary circumstances about 400,000^000 pounds 
of nonfat dry milk solids are produced annually, aiul about half of this quan- 
tity is used by the linking industry, largely in the baking of bread. In addi- 
tion to noniat dry milk solids, other milk pre])arations are used to an appre- 
ciable extent, such as e\aporated milk, evaporated skim milk, and fresh 
milk from which the cream has been removed. The tendency of the industry 
has been to include six parts of milk solids to every one hundred parts of 
flour in the formula; this propcnrtion conveys to the finished loaf of bread 
approximately the same amount of nonfat dry milk solids as would be the 
case if all the liquid in the dough were fresh skim milk. 

During the war a consiflerable sluirtagc of nonfat dry milk solids occurred 
because of very large .shipments on Lend Lease, esjx^cially to England. The 
supply available to the baking industry was greatly curtailed and it could 
not be made up entirdy by the greater use of other forms of milk. In order 
to conserve the available supply. W^ar Food Order No. i limited the amount 
of milk which could be iiuludrd in any linker's formula for bread but it 
requirefl the use of 3 percent in all wiiite pan bread until such >npplies becanit 
inadequate. ( See page 51.) The tiaking industry requested government 
agencies to make more milk available at the earliest opporttinity, and the 
Food and Nutrition Board repeatedly called attention to the desirability from 
die nutritional point of view of the inclusion of more milk in bread. (See 
page 112.) Fortunately the restriction was lifted in Augu.st 1944 because 
of the increased supply of roller process skim milk solids for civilian use. 
By returning to the normal formula calling for 6 percent of the weight 
of the flour as nonfat dry milk solids, the baker in most cases is not obliged 
to add much riboflavin to meet tiie standards for this particular ingredient 
of enriched bread. 

Statistics on the use within recent years of milk products by the baking 

industn,- nre dfflicidt to obtain, the Ix^st estimates being those of the War 
Foo<l Adniini^t ratio!!. According to available information, the baking industry 
made use of the following amounts of milk products in 1942 and 1943: 

EsmiATBD Amoumts op Milk Products Consvmbd in tub Manupactdu op 

BAnay Gooos 

«rp0iiiidt afpMnii 

nrfrd skim and whole milk f8o 17O 

Condensed sidm miik, sweetened condensed whole and 

Mm aaSlk 185 S9S 

Fluid milk ISO 75 

Total (ai dried milk products) 246 958 

During 1041 it was estimated fbat a little less than 200,000,000 pounds of 
dried skim milk was used by the hakimr industry. Tt is of interest to note 
that the total amount of milk solids used by the baking industry was not 
materially lessened by the restrictions initiated late in the year of 1943 in the 
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sales uf dried skim milk for civilian uses resulting from an order of the 
War Fowl Administration, t>ecause of the greater use of other tonus of tliis 
nutritionally important ingredient of bread. In 1944, bakers were obliged to 
rdy increasingly on fresh whole milk, fresh skim milk, sweetened coiio 
dcnsed milk, and sweetened condensed sldin milk for the milk solids other 
than butterfat which have come to be considered as nornial ii^redients of 
white bread. One baker, for example, r^orted tfiat in a three-month |>eriod 
in 1942 he used 22.322 pounds of skim milk powder. For a similar three- 
month period in i(>44 in which more bread was produced, he was only 
able to. obtain 3,215 pounds of skim milk powder, but he also used 12,220 
pounds of whole milk powder, 2,037 poonds of condensed skim milk, and 
894 pounds of sweetened condensed milk. "This has made a difficult condition 
for us," he wrote, "because the use of these more expensive milks has thrown 
our costs away out of Hue for thr first three months of this year." This 
increased cost to the baker is understandable when it is reiueinl>crc<l that the 
baker is seeking the luilk solids other than fat, and all milk products other 
than skim milk powder are relatively expensive, thus resulting in a general 
increase in cost of production. 

The possibility of substitutes has been examined, but although whey 
powder, soy bean flour, and (»ther preparations convey certain physical char- 
acteristics to the finished loaf of bread, they do not entirely replace milk 
from the viewpoint of its beneficial edrcts on the palatability of the loaf, and 
of course they do not make up for the nutritional properties of skim milk 
sdids. It was with considerable satisfaction tfierefore that the baking 
mdustoy looked on tfie increased availability for civilian use of nonfat dry 
milk sfdids-and tfie lifting of regulations on the amounts permitted in bread 
which were eiubodicd in the ordiT of the War Fof)d Administration in August 
1944. Further, the altitude of the industry definitely reveals that cnrit linirut 
is tiot looked upon as a substitute for the use of milk products in the making 
of white bread. Each program, the use of milk and enrichment, is considered 
as a separate step in improving the nutritional value of bread, and each 
supplements the other. 

Enrichment in ths Mill 

From the standpoint of enforcement of enrichment standards, it would 
be of great advantage to have enrichment take place exclusively at the mill. 
There are far fewer mills (approximately 1.600) than ''t : re bakeries 
(approximately 30,000) so that the number of establishments to be inspected 
would be greatly reduced. Also, since there are only a few hundred millers 
who ship in interstate commerce and since most bakery bread is made from 
flour which has crossed some state line, most of the enriched bread made 
from enriched flour would automatically reflect tn% influence of federal 
enforcement of enrichment standards. In addition, a large fraction of the 
flour now sold in unenriched form is used by hotels, restaurants, and public 
institutions, very few of wliirh liother with the enrichment of the bread 
which they bake. It has proven difficult to enlist public eating places. While 
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the housewife will look ior the label "enriched" when she buys bread at a 
store for home use, nobody expects the roll or slice of bread served him in a 
restaonuit to be labelled, and mely thinks to ask Hit is enriched. It usually 
is not However, some public eating places use enridied biead and so indi« 
cate on their menu cards. This practioe is to be further encouiaged. (See 
Appendix C, page 117.) 

Flour used in public institutions is also in need of more attention, although 
no systematic survey has been made of the use of enriched products in 
such establishments. We do know, however, that asylums, public hospitals 
for special classes of unfortunates, and oftoi jails, are under oonsidmlde 
public pressure to keep their budgets lov^. Throughout the history of defi- 
ciency diseases, many of the severest epidemics have been recorded in asylums 
and reformatory institutions. A useful service can be rendered by state 
nutrition coniniitlees making specific inquiry on the practice of the enrich- 
ment program in such institutions within the borders of e«ich state. 
. Whethor enridunent is aocomplssbed through the use of enriched floor 
ar through the use of enrichment tablets or concentrates is of little impor- 
tance. Tht important thing is that it be accomplished. 
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PROGRESS UNDER VOLUNTARY ACTION 

Immediately following tlie National Nutrition Conference in Washington, 
May 25-27, 1 941, large finns of tfie baUmg and milling industries began to 
ptit enriched bread and enriched flour upon tiie market in consicterable 
volume. 

It was conspicuous that the practice of enrichment began in the field 
of quality goods. This was especially noticeable in the flour field, where the 
housewife has great faith in the label of some nationally advertised brand 
to wiudi she has become accustomed. The more adequate her income, ^ 
more willing she is to pay an extra price for the product which she has tried 
with good results. Bread sells upon a more democratic bans. Often the 
same loaf goes into the homes of rich and poor alike in a gfiven area. It was, 
nevertheless, true that bakers and millers caierint^ to well-to-do trade were 
the first to take up enrichment. The quality products could better stand the 
price increment which the cost of enrichment involved. This, of course, 
is not entirely as the Food and Nutrition Board would wish it, for it is the 
low-income group which stands most in need of enrichment of its staples. 
However, it \vas recognized that this kind of a movement must start at the 
point of least resistance and ^row as its merits are pro\cd. In thh rnse. 
growth from tlu- top downward was to be expected and this is what has 
occurred. Growth downward has not yet extended as far as we wish. 

A note of disappointment was expressed even at the Washington conference 
in 1941 at the relativdy small emphasis which was then placed on the enrich- 
mem of bread and flour. Soft-pedaling of enrichment at that time was due 
in part to the feeling of many nutritionists that we should have undertaken 
the promotion of whole wheat hrend instead. There was also some feelinsr 
that the use of synthetic vitamins in flour and bread would take on the char- 
acter of a racket. Also it is probable that other food industries, jealous 
of the attention which the flour and bread enrichment program tended to 
focus upon these particular food products, brought some pressure to bear 
upon government agencies to diminish Hbt emphasis which had earlier been 
suggested. 

Nevertheless, the enricliment of white bread and flour started off at a level 
of about 30 to 35 percent of the entire output of these products. It must 
be confessed that the government leaders of the movement at first hoped 
it would grow by itself and that little help from the Board would be neces- 
sary. For several months the Board received without concern the hopeful 
but fragmentar}' reports flowing in from industry about the extent of enrich- 
ment in practice Durinq; the autumn of 1941, however, several incidents 
occurred M-liirh forced the Board's more serious inquir\' into the health of 
the infant uiulertakinff. Several bakery chains which hnd earlv embarked 
upon enrichment measures were reported as having abandoned them. One 
bakery chain in particular tried the experiment of leaving the word "en- 

4S 
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riched" ofT its labels although it was said that the addition of enriching ingre- 
dients was continued as before. Tlu- inirposc was to test the value of the 
label "enriched" as a sales stimulant. Apparently tiic lirst conclusion ot 
this firm was adverse, for presently its badcery wagon drivers began defen> 
sively to pass out a story which incidentally injured the program a great deal. 
The stor\ was that all white tmad was now being enriched and, therefore, the 
firni had decided that it was no lonjjer necessary to so lahel the bread. It 
nia\' he remarked here that the witleiy prevalent idea that enrichment was 
already being required by the government has often hraix a deterrent to the 
program in many areas. Housewives n^lected to ask for enriched bread or 
enriched flour on the assumption .that all white bread was being enriched. 

These untoward developments led, late in to a first-hand survey 
of the situation, especially in the South and in southwestern areas. A tour 
among the bakeries and mills of Kansas, Oklahoma. Texas, Louisiana, 
Mississippi. Tennessee, Alabama, (jeori^n'a. and the Carolinas in November 
and December, 1941, revealed a very unhealthy state of the program. Every- 
where tiie millers and bakers oriddzed tiie government for having started 
a project and then having failed to support it Undoubtedly millers and 
bakers had fondly expected such fostering by government as to relieve them 
of the need for strenuous effort. The conviction was general that people 
were not asking; tor enriched bread atKl flour and that enrichment was accord- 
ingly makini^ no progress. The small price difference between unenriched 
and enriched grades of flour was sufficient to leave the enriched products 
growing stale on the grocer's shelves. The apparent price differential ap- 
peared exaggerated by reason of the fact that enrichment was largely con- 
fined to the brands which had always been higher priced because they were 
sold on a quality basis to a select trade, while the brands which had always 
been cheaper maintained their old prices because they were not enriched. 

It is undoubtedly true that some state nutrition workers were giving very 
little support to the program at that time. Everybody appeared to be-relying 
on someone else to do tiie work. There was a general bdief (not justified by 
the facts) among teachers and leaders of nutrition that the baking and 
milling industries were making, or at least were destined to make, a profit 
from the enrichment pro^rratn and should he left to lx!ar the costs of pm- 
motinjj enrichment by adv crti^iiiL,'. There was no specific misinformation to 
this efTect, merely the general suspicion that industry would not liave under- 
taken it if it were not profitable. 

A second factor in non-support of enridnnent by disinterested nutrition- 
ists was a widespread conviction that whole wheat bread is still Ijettcr dian 
enriched, on accoinit of the ofbcr vitaniins which ocatr in the bran and 
germ, as well as to some extent iKcanse of the superior proteins. From a 
purely scientific standpoint this may well be true in some degree, depending 
on the preponderance of grain in the dietary. The prob^tn, however, was 
not a problem of abstract science but the very practiod problem of persuad- 
ing people to choose a more nutritious type of bread and flour. Very 
little information had as yet been distributed to the state and l<xal supporters 
of the nutrition program regarding the difficulties which had been encoun- 
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tered elsewhere in persuadixig populations to change from white to dark 

flour and bread. 

Anotlier factor whicli tended lo make such nutrition workers advocate 
whole wheat, in preference to enriched products, was their misconcq»tion 
that most of the brown breads on the market were whole wheat or near it. 
Acttially, this has always been far from the truth. Most of the brown breads 
sold in any area in the countrj' were, and still are. so-called mixed breads, 
made from a mixture of white and whole wheat flour or bran in varyinj^ 
proportions. Most popular of all are those which contain from lo to 20 
percent of whde wheat, though some range as high as 30 to 40 percent A 
very small amount of 100 percent whole wheat bread is sold; not more than 
a fraction of i percent of the entire bread output. The use by bakeries of 
whole wheat flour, most of it in admixture with white flour, has never exceeded 
2>i percent of the total of bakery flour. Even rye j)read usually contains 
about 70 percent of white whcaten flour. 

Owing to these causes and perhaps uilicrs, grocers generally experienced 
very little demand for the enriched products. Many a grocer visited at that 
time stated that he had never -had a customer call for either on^ Some 
of them claimed that they had called their customers' attention to the products 
but in vain. In <j^enrral, very few posters or other promotional materials 
regarding enrichment were in evidence. The millers and Ijakers bitterly 
complained that the supporters of the national nutrition program were 
n^lecting enridiment.' 

Anothei' important deterrent to expansion of enrichment at that time was 
the delay on the ]iart of the Armed Services in coming to a decision as to 
the use of enriched flour and bread in place of the ordinary products. The 
military nuthorilies took the position that army and navy rations must be 
determined solely by considerations having to do with the efficiencv of the 
forces. While sympathy and interest were expressed in improving the staples 
for die dinlians, it was held that the military forces should not adopt enrich- 
ment merdy as an example to them. Non^idoption by the Army and Navy 
was pointed to by reluctant industrialists as evidence of skepticism on the 
part of the .s:overnnient with regard to the value of enrichment and many 
millers and bakers were inclined to await c\ iiU ticc of a changing viewpoint 
before committing themselves. In view 01 the lilieral and varied rations 
supplied to our armed forces, it was diflicult to make out a case of necessity 
for the enrichment of the farinaceous component. However, as the vitamin 
content of the rations as actually served under field, ship, and camp condi- 
tions began to be studied, there was increasing concern about the extent 
of loss of vitamins in the process of cooking of foodsttiflfs. This was largely 
responsil)le for a gradual change of viewpoint of the niiiitarv authorities and 
their ultimate decision to adopt enriched bread and flour. This came ahout 
in February 1942, just as the civilian enrichment program was passing its 
low point. 

During the course of the tours above mentioned every possible effort was 
made to correct misimderstatidiiit^s and abuse? enronte bv talkint,^ to 'jfronps 
of nutritionists when possible. It is felt, however, that tlie dismay occa- 
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sioned by the unhappy state of the program made these persuasions less 
effective than they would have been under more optimistic circumstances. 
In restrospect, it now seems certain that the prognun would have died at 
tiiat stage had not vlgotoos measures been tal«i to resuscitate it 

Upon completion of the survey active steps were taken to circulate, through 
the office of Defense Health and Welfare Services, a truer analysis of die 
situation and a plea that the state and local people should come to the sup- 
port of enrichment. It was pointed out that many efforts had been made 
to sell whole wheal ur long extraction products to tlie American public without 
success; that similar endeavors had heen carried out in vain in other coun- 
tries. Attention was also called to the fact that enridmient was costly to 
the bakers and nnllerb and that it would be abandoned unless a public demand 
for the products was created. The baker selling enriched bread could only 
hope to get his additional costs back by expanding his sales, at the expense 
of some more backward baker who refused to adopt the practice. He had 
to advance his price a penny a loaf or not at all. A penny a loaf would 

. have destroyed his trade so he absorbed the cost of enrichment. Without 
a pubKc demand the progressive baker could not recoup his expenses and 
would be forced to ahandon his venture. This had been so much the case 
throughout 1941 that the number of bakers who had given up enrkfament 
completely counterbalanced all the new recruits who had been persuaded 
to try it b\- the promotional nctivitv of the American Bakers Association 
and the American Institute of Baking. 

In the case of flour, the situation was somewhat different in that it was 
possible for the miller to add his enrichment costs to the price of a bag of 

• flour. These costs amounted to a few cents a bag, depending, of course, 
on the weight of the contents, but unless the public were educated to believe 
that the enrichment wa<^ worth the small extra price, the non-complvinc 
miller had evcrj^ advantage in competition. These facts were set forth in 
letters, literature, and addresses to nutrition groups throughout the country 
as the new year began. 

In response to this plea, the nutntionists rose nobly and with great effect 
Their activities, supplemented by such effort as the members of the Food 
and Nutrition Board who were most responnble for this phase of the program 
could supply, were promptly reflected in a concrete demand in the grocery 
store. All over the coimtry millers and bakers hastened to get on the band 
\\ :iijon. The favorable decision of the Army and Navy added an important 
impetus to the now rising sentiment in favor of the program. The fact 
that the military f<ncn were contracting for considerable quantities of enriched 
flour at the time further brought the matter forcefully to the attention of many 
previously indifferent millers. Within the first six mondis of 1942 the extent 
of enrichment of white bread and family flour rose dramatically from a le\*d 
of about 30 percent to 75 or 80 percent. It was difficult for us who had 1icen 
so concerned about the outlook in the South to believe that such a trans- 
formation could take place. Since that time we have been able to consider 
the enrichment program well established in the sense that it is unlikely ever 
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to be abandoned by the major and more progressive dements of either 

industry. 

Much, however, remains to be done to give enrichment full effect. Except 
in those states which have -adopted mandaloiy enrichment of white hread 
and flour, relatively little floor of the cheapest grades whidi go mto the 
mouths of the most poorly fed is enriched. As Icng as this condition exists 
only a fraction of the benefits of total enrichment can be realized. The 
merit of the program from the standpoint of the well-to-do is small as com- 
pared with the potential benefits to low-income peoples, esf^ccially in hard 
times. While bakery bread shows no great contrasts of quality at extremes 
Of mcome level, tiiere are still thousands of small bakeries which, up to the 
end of 1942, paid no attention to enrichment The over-all extent of bakery 
bread enrichment is giBtifying, but it cannot be too strongly emphasized that 
nobody ents the avcrac^e bread of the country: he cnts the bread of the 
locally convenient baker. The people within his circle cannot experience 
any benefits of enrichment tmtil the practice extends to them. 

The extent to which enriched hnaA and enriched flour currently on sale 
comply with the federal standards is a matter of interest Examinations 
of both bread and flour appearing in interstate commerce are made perk>di- 
cally by the Food and Drug Administration. These indicate tliat in 1943-1944 
about 95 percent are in cnmpliancc. Only a small fraction of the non- 
* complying specimens have shown entire or major omission of enriching 
ingredients; the large majority exhibit values 10 to 20 percent below 
Standard. No systematic data are available regarding the extent of compliance 
• in intrastate commerce. 

Reference has been made briefly to the concern of other food industries 
over the prominence which enrichment of bread and flour has had in the 
national program. It is necessary and wise to keep their point of view in 
mind. Naturally, millers and bakers want to sell as much of their products 
as they can, and they are not averse to enticing some business away from 
other competitive industries. The slogan '^t More Bread," for example, 
is a popular one, and there is no way of preventing its use. ?>Tany nutri- 
tionists who have hern teaching the importance of varict\ in foods have 
advised people to eat less 1)read. especially in the days when it was of the 
unenriched variety. No doubt this teaching has been sound where people 
liave tended to subsist too largely on bread. How much eflfect the teaching 
can have when the high consumption of bread is due to economic factors 
is quite another question, but there is no gainsaying that variety in foodstuffs 
has a primary value for everybody. 

The nutritional 'material put out ])y the Ofhce of Defense Health and Wel- 
fare Services, now the Nutrition Programs Branch of War Food Adminis- 
tration, has borne this principle well in mind. Almost everyone in the 
country must now be familiar with the "seven basic food groups*' which have 
been preached throughout the land. Rather than engulf people widi a muddle 
of words and phrases about calories, minerals, and vitamins, tfie office has 
wisely chosen tn emplia'^ize the fact lhat all foods can be conveniently 
classified into seven categories and tliat one or more representatives of each 
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catepfory should aj)]>car in the diet each flav. The calculation of the vitamin 
yield to iht- coiiMinu r oi a diet represented li\ a scries of menus is no simple 
matter, it is amazuig how frequently the layman will place some unwar- 
ranted emphasis upon the occurrence of a particnlar vitamin in a l articdar 
food» and arrive at some binrre condusion as to how to select his diet A vast 
deal of useless practice of arithmetic on the part of housewives has midoubtedly 
heen avoided hy putting the teaching in the relatively simple terms of the 
"seven hasic food groups." This has not only served the main i>ur]X)se of 
educating the peojile hi selecting their diets, but has also allayed some of the 
concern of other food industries. 

Several of the larger and more progressive companies in the baking and 
milling business, as well as in the allied trades, have wisdy seen that these 
industries cannot and should not attempt to monopolize the center of the stage. 
All the larger food industries, as well as most of the popular utilities which 
supply fuel, eleelrical energy, and household a|)pliances to the kitchens of 
the country, maintain considerable staffs of nutritionists whose sole duty it is 
to render service to their patrons in connection with the preparation of meals. 
Under the stimulus of the national nutrition program a great deal of this 
work has taken on an intensive character. It is not confined to selling the 
particular commodity which the employer represents, but much of it is 
devoted to intelligent all-around instruction in the maintenance of a well- 
ordered tahle and in the practice of home economics. Some of the major 
executives of sales organizations in the milling, baking, and allied industries 
have volunteered for lecture tours in which they have presented not merely 
the claims of their own commodities, but also the broader aspects of the nutri- * 
tion program. Several excellent radio programs as wdl as moving pictures 
portraying the general features of tlic whole nutrition program have 1)een 
paid for hy such firms under the approval <>f the national government authori- 
ties. In con.sequcnce, it is now felt that food in(lu^lry as a whole is cordially 
supporting enrichment. 
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WAR AGENCIES IN RELATION TO ENRICHMENT 

As the war progressed it became evident that meaj<iireb wliich are well 
justified from the standpoint of public health and the working efficiency 
of tilc population should not in war time tal« the slow course which is toler- 
able and may even be advisable under peace conditions. The government, hav- 
ing declared itself in favor of the enrichment of bread and white flour by 
encouraging their production by bakers and millers, appeared in duty bound 
to put the measure into effect promptly for the sake of immediate benefits from 
the standpoint of the prosecution of war. The military establishments of the 
. United ^te$ had adopted enriched products, the Public Health Service and 
the National Research Council had strongly endorsed it, and its practicability 
had been demonstrated by its extensive adoption and practice in bodi the 
milling and baking industries during a period of a year and a half. 

Accordingly, the first order of the newly created Food Distribution Admin- 
istration, FDO No T, issued December 2q, 1942 (see .Appendix B-i) included 
a requirement that "all wliitc bread shall be enriched, shall contain not less 
than 3 parts nor more than 4 parts of milk solids to 100 parts of flour, and shall 
contain not more than 2 parts of shortening and not more than 4 parts of 
sugar or other related fermentable carbohydrate solids." This order became 
eflfective January 18, TQ43. 

The order contained a large number of additional provisions aimed at 
simplifications and economies in the baking industry to facilitate price control 
at current levels. Twisting, cross-panning, and dough breaking were pro- 
hibited in the production of bread. Slicing of loaves, double wrapping, 
and elaborate labelling were no longer permitted. Bakers were also in- 
structed to cease consignment selling, i.e.. the practice under whidi unsold 
stale bread is returned by the retailer to the distributor for credit. The varie- 
ties and (|uantities of certain types of bread produced were also restricted. 
'All these provisions were adopted to avoid the necessity for an increase in the 
price of bread, which would otherwise liave been justified by recent increases 
in the price ceilings on wheat and flour and by added enrichment costs to those 
who had not previously enriched their bread. 

The purpose of requiring the presence of 3 to 4 parts of milk solids in bread 
was to maintain or itn rcase its nutritional value to the maximum dej^rce con- 
sistent with the availai)lc supply of milk powder, and particularlv of skim 
milk powder. A 6 percent milk solids content was sought, but it was found 
impossible to attain on account of large allocations of milk powder for Lend- 
Lease export. The restrictions on shortening and sugar were aimed purely 
at conserving the natum's supplies of these commodities. 

Amendment No. i to the above order (Appendix B-2) issued January 13. 
1943. postponed for 90 days the requirement of 3 parts of milk solids, as it 
had been found in the meantitne that there was an insuf?icient suppK- of mWk 
solids even for this level. Amendment No. 2 (Appendix B-3) issued January 
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25, 1943, modiHed ci riam reh^trictions, c. permitted slicing under certain 
circumstances. Amendment No. 3 (Appendix B-4) of March 6, 1943, like- 
wise contained notliing ot special interest from the standpoint of the enrichment 
program. Amendment No. 4 (Appendix B-5) issued June 17, 1943. removed 
the requirement of a minimum of 3 parts of milk solids on account of unavail- 
ability of supply for all bakers. Amendment No. $ (Appendix B-6) issued 
December 11, 1943, sought to extend the requirement of enrichment to all 
other yeast raised products, of which the most noteworthy items are rolls 
aiui buns, and also to all doughnuts, crullers, and fried cakes to the extent 
that white flour is used. This amendment, effective January 16, 1944, was, 
however, further amended by Amendment No. 6 (Appendix B-7) issued 
January 13, 1944. i '>tponing the effective date of the enrichment of bakery 
products, other than wliite bread, to May i, I944» on account of a shortS^ 
in the supply of niacin for enrichment purposes. 

When Food Distribution Order No. i, which concerned, among other 
things, the enrichment of bread, was issued, effective January 18, 1943, all 
Food Distribution Orders were designated F.D.O. with a suitable numeral. 
Later, on April 20, I944» the War Food Administration issued a r^;ulation 
changing the designation from F.D.O. to W.F.O. (War Food Order). Since 
no formal definition for enriched broad had been adopted, enriched bread 
under these orders was to be made from enriched flour or to have the equiva- 
lent ingredients added to it during the preparation of the dough. 

WFO I, Amendment No. 7, issued April 25, 1944, puts enrichment of bread 
on a more formal basis corresponding to the proposed Federal Security 
Agenqr definition of enridied bread. It requires in the finished bread not 
less than i.i nor more than 1.8 milligrams of thiamine, not less than 10 nor 
more than 15 milligrams of niacin, not less than 0.7 nor more than i/> milli- 
grams of riboflavin, and not less than 8 nor more than 12.5 milligrani> of 
iron, per pound. (See Appendix A-16). It also extends this enrichment 
requirement to all i^ain varieties of wlute rolls« 

It' would appear from the enrichment clause df WFd i» Amendment 5, 
tihat it was the intention of the War Food Administration to extend enrich- 
ment also to sweet rolls and to doughnuts when supplies of enriching ingredi- 
ents become abundant. If this is done, it may well raise a question whether 
this practice should not be extended into peacetime. In support of the prac- 
tice is the fact that coffee and doughnuts or sweet rolls often constitute the 
hurried breakfast or quick lunch of working people, eqiedally when engaged 
on hig^ pressure sdiedules. This would appear to call for nutritional im- 
prn\ fnient of these items. However, there is nothing in support of it in 
tlic testimony taken at Federal Security Agency hoarini^s relating to enrich- 
ment. Some bakers liave evinced interest in extending enrichment to cakes, 
pastries, and other baking powder leavened goods, as well as to doughnuts 
and fried cakes. However, the responsible leadership of tfhe baking industry 
has not taken a stand in favor of it. Enrichment of crackers has been gen- 
erally opposed as the losses of thiamine during baking of crackers are very 
great. In caJces and similar baking powder goods the losses tend to be some- 
what higher than in yeast leavened baked goods, though not eccessively so. 
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They are not greater than Jn the home made Soda biscuit whidi is the stand- 
ard form of bread lor much of the South. 

Immediately after the issuance of FDO i consideration was given to a 
similar order covering the enrichment of white flour. This was tlie subject 
of extended ddMte In the War Food AdministntiOQ. Mncfa of the' discus- 
sion has not been nnde public There was more differeooe of opmion as to 
whether flour sold to pubh'c institutions! hotek, and restaurants should come 
under this requirement. Particularly as regards state-operated- institution";, 
question was raised as to the propriety of tlic Federal ( jovcrnnicnt's pre- 
scribing matters of food supply. Question was also raised as to the desir- 
ability of requiring the enrichment of bakers' flour, and especially all 
floor to be used for prodndion of cakes, pastries and odier goods, in which 
the loss of thiamine in baking is Hkdy to be higher than in yeast leavened 
goods. All these matters were thoroughly aired in pol^ hearings held 
in WashinE:ton, July 21, 1943 " For the reasons discussed in Chapter 
the bakers were strongly opposed to the proposal to enrich all bakery flour 
at the mill. They emphatically preferred to enrich bread in the bakery. 
Sentiment of the milling and baking industries, as presented at these hearings, 
was, however, substantially nnanimous in favor of extending mandatory enrich- 
ment to all white flour used in homes, eating places, and institutions. 

In spite of this favorable testimony, however, the War Food Administra- 
tion did not issue such an order covering any variety of flour and at length 
on February 11, 1 044, announced its intention to postpone such action at 
least until the supply of niacin for enrichment and other purposes should 
become more abundant 

The practical effect of omitting mandatory enrichment of flour is a faihtfe 
to carry the benefits of the enrichment into those areas where home baked 
bread predominates as in the hot bread belt of the South. It also fails to 
carry the benefits of enrichment to the inmates of public institutions and 
to those who eat their meals wholly or largely in hotels and restaurants. These 
are precisely the segments in which there has been most conspicuous neglect 
of enrichment on a voluntary basis. Although higher priced southern flours 
are generally enriched, the cheaper grades are not, except in those states 
whi^ have mandatory legislation. This has given rise to a strong feeling 
that mandatory legislation irr additional states is highly desirable. Unlike 
the War Food Administration orders, such leifislation would have a permanent 
effect upon the quality of bread and flour throughout the country. In so far 
as bread or flour is produced and sold within the boundaries of a single 
state, state control of the matter is essential for universal success. Federal 
kgisbtion can directly affect only interstate commerce, which comprises about 
90 percent of the volume of flour production but less than 10 percent of 
the votnme ofbread production. 

It must be clear that some of the measures taken hv tho War Fond 
Administration with reference to food supplies constitute interventions in 

* United States Dcpartmr nt of Agricakure Report OB PnUic Meeting on Enriched 
Flour Proposal. July 2j, 1944. 
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the usual peacetime procedures for the control of food quahty through 
the Food, Drug, and Cosmetic Act. They are temporary in nature and will 
.pfesdinably lapse at the end of the war or ahort^ thcvcafter. Under fhe 
necessities of war, many of the rights which the citixen usuatty enjoys are 

temporarily taken away from him and he submits to many inconveniences 
and hardships which would be regarded as intolerable in peacetime. How- 
ever, the precise limits of the authority of a war agency are often difficult 
to determine. Problems are likely to arise as between the war agency and 
the government authority previously set up for peacetime operation. This 
sort of question has arisen in connection with food and drug control. Accord- 
ingly, the following statement appearing as ant authorixed interview in the 
Food Field Reporter of February 21, 1944, will be of interest as an exi)ression 
of the attitude of the Food and Drug Administration to food problems 
peculiar to war time : 

"War Food Staiulunl^ arc tf) WFA. savs Campbell, FDA. 

"Washington — Emergency wartime food standards providing for 
use of ingredients not heretofore generally used and which have not 
therefore attained consumer acceptance should be promulgated under 
wartime powers of the War Food Administration rather than under 
the peacetime statutory authority of the Food and Drug Adminis- 
tration, Conunisstoner W. G. Campbell said. 

"Requests arc coming to FDA, sometimes through WFA, from 
various industry groups for amendment nf food identity standard^ 
to ])ermit or compel use of certain ingredients either as substitutes 
or for enrichnient purposes, Campbell said. While these ingre- 
dients may be wholly meritorious in Aemselves or when added to 
other products, such as bread, there has been no general use of them 
such as contemplated by the Standard-making provisions of the food, 
drug an<l cosmetic act as a prerequisite to promulgation of offidiU 
standards, he said. 

** 'We in the Voiu] and Drug Administration can easilv see the 
desirability of reinforcing some foods from a nutritional standpoint 
as an emergency measure, but we feel that the statutory standards 
should not be used for this purpose unless the statutory require- 
ments are met/ Campbell said. 'Our law clearly limits our standard- 
making powers to actions which will promote honesty and fair deal- 
ing in the interest of consumers.* 

" 'It does not cm|)ower us to formulate standards based on war- 
time necessities, however desirable these. may be. Furthermore, our 
procedure necessarily is slow and too cumbersome for emergency 
use. It never was intended for such use, nor was it int^ided for 
temporary inclusion of certain ingredients. If we succumb to the 
temptation to adapt our standards to every wartime fetish we will 
end up with fno<1 standards in peacetime which are debased and 
unfair and (ii-.lionest to the customer.' 

"Mr. Campbell, meanwhile, has notified tlie soybean industry 
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and baker representatives th^t FDA will not recommend at this 
time final adoption of bread standards tentatively promulgated 
which provide only for the use of 3% soy Hour* in bread. Soybean 
produoen have objected to thia and asked for an upping of the per> 
oentage of soy flour. FDA opposed this, but has been awaiting 
an unequivocal feoomroendation from WFA either agreeing to a 
definite higher percentage of soy flour or agreeing to promidgate 
emertreiicy standards to replace the proposed FDA standard for the 
duration. 

**If WFA agrees to promulgate a bread standard permitting 
a higher percentage of soy fiour it is expected that FDA will hold 
its standard in abeyance until the emergency period ends, then call 
a public hearing to permit the soybean indusby to put in evidence 
aimed at showing consumer acceptance of soy flour bread. Indica- 
tions are that WFA is shying away from the idea of using its war- 
time powers (if it actually has them, which some WFA men doubt) 
to promulgate food standards." 

* Only 0.5 part of soy flour per loo parts of wheat flour is permitted by the proposed 
regulations. 
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STATE ACTION ON ENRICHMENT 

From the beginning of the cniichmcut program many of its ardent sup- 
porters have felt that mandatory legislation will be necessary to make the 
pnctioe universaL The suggestion has been repeatedly offered that snch 
kgishtioa should be prom p ted at the federal levd In the belief that diis 

would immediately extend enrichment throughout the country. However, 
the view has prevailed that a widespread practice of enrichment on a voluntan,- 
basis was a hiijhly desirable foundation for any attempt at mandatory action. 
As has already been pointed out, federal legislation would directly afTect 
only those products which are handled in interstate commerce, though it 
might profoundly influence indirectly the extent of enrichment within cadi 
state. It has gradually ^beoome evident that bodi state and federal legislatioo 
win be requirM to nud^maiidatofy legislation entirdye£Ed:tivethro^ • 
country. From the very nature of the subject matter of such proposed legisla- 
tion it has ?ocmcd appropriate that it should bcp^in at the state level. By the 
provisions of the Constitution all general police powers arc reserved to the 
states and any authority of the Federal Government in this matter derives 
from the general power granted by the slates to regulate commerce among them. 

As early as the spring of 1941, Dr. £. J. Leaser of Qemson Agrkolliiiil 
College, Clemson, South CsroUna, began to consider the possibility of legis- 
lation in that state. On May 14, 1941, he wrote a circular letter to the 
State Nutrition Committee urging its indorsement of such legblation. The 
Committee met in Columbia. South Carolina, on May 17. 1941, and discussed 
this proposal at some length. A substantial majority favored the idea but 
since there was some influential opposition and since the legislature was 
about to adjourn, the proposal was allowed to lie dormant for some months. 
In the interval, however, Dr. Lease sought to enlist the support of a niunber 
of local organizations to stimulate further consideration of the subject. 
The South Carolina Home Economics Association, tiie Women's Conndl 
for tile Common Good, the State Council of Farm Women, the Federated 
Women's Clubs, and others participated in presenting the matter on their 
f)r(>crram<; and brinijinpf it tf) the attention of the puhlic. 

Gratified by the interest shown in the proposal, the State Nutrition 
Committee reconsidered the matter from time to time and early in 1942 
decided to undertake the introduction of such a bill in the South Carolina 
Legislature. C6|Mes of the first draft of such proposed legislation were sub- 
mitted to several authorities who had had to do with the nation-wide promotion 
of voluntary enrichment. Various modifications of the proposal, resulting 
from suggestions so soUdted, were gradually fused into the final bill during 
the course of its discussion in committee. 

A feature which was the suhjtct of discussions in the early consideration 
of the bill was a propo.sal to tax tiour to secure funds to defray the cost 
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of inspection for adequacy of enndunaiL This feature* however, was 

early abandoner]- 

The first cirait of the bill provided that "all while bread sold within the 
State of South Carolina must be made from the above described enriched 
ilour regardless of whether or not high potency yeast is used." However, 
when iShe South CaroKna State Nutrition Committee learned about the actual 
situation in the country as a whole, this provision waa modified so aa to 
permit enrichment either in the mill or the bakery. This was done by 
exempting from the flour enrichment requirement bakery flour sold tn bakers 
who >1khi1(1 file a certilicate of intention to enrich in the dough stage upon 
tlieir own premises. 

A apedal provisioii of the bill which survived the discussions in committee 
was that which exempted flour produced by custom grinding. In South 
Carolina, as in all wheat producing areas in the country, a certain amount 
of wheat is taken to the mill by the farmer where it is ground for him 
for his own use. Such toll i^riiidiiif^ is paid for by the miller's toll or share 
of the product, usually ranging from an eighth to a sixth of the grain 
received. In actual practice, the farmer often brings in liis wheat and ex- 
dianges it for floor produced from some odier wheat recdved a few days 
or weeks previously. The theory of the transaction, however, is that the 
farmer is hnriiig the services of the mill to grind his own wheat. This 
brings up a nice point in law: namely, has the state authority to reqm're a 
miller to add something to the flour produced for a farmer under the latter's 
direction and for his own use? Such authority would amount to prescribing 
to the fanner vrhat he shall eat, which is quite a diffefcat matter from 
prescribing what he may offer for sale. Pardy 00 the ground of this legal 
diflicuhy, but probably even more because of the then considerable opposi> 
tinn on the part of many small millers to interference with their Inisiness, 
and the lack of widespread knowledge and appreciation of the virtues of en- 
richment at this early date, such an exception of toll wheat from the provi- 
sions of mandatory legislation was incorporated in the South Carolina law. 

The bill, after extensive amendment above indicated, was introduced in 
the South Carolina House of Representatives <m Mardi 10, passed both 
houses by March 13, and was signed hy the Governor on the following day, 
to take effect August i. 1942. This apparently speedy and satisfactory action 
was merely the conclusion of long discussions with the legislators, preceded 
by a large amount of careful preparatory work which had been carried on 
under tiie guidance of the State Nutrition Committee. Almost every member 
of the State Legisbture had been personally intervie w ed on the subject by 
members of his constituency whose interest had been aroused by the oreruii- 
zations enlisted by the State Nutrition Committee, of which Mr. D. W. 
Watkins. Director of tli( South Carolina Extension Service at Clemson. was 
chairman. Mr. Watkins and Dr. Lease have given great credit to Mrs. 
Nathaniel Gist Gee, the Legislative Chairman for the South Carolina Home_ 
Economics Association. Mrs. Gee worked indefatigably in the cause both 
prior to and during the consideration of the UH in the L^lature» keqnng 
the matter alive but avoiding arousing opposition by importunate demuids. 
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The only opposition presented was in connection with an associated bill 
requiring the fortification of oleomargarine with vitamin A. This measure 
was oppoiiffl by some distributor? of oleomargarine who were already forti- 
fying their product with vitamin A, but who apparently objected to sharing 
this distinction with odier less progressive producers of maiigarine. Even flus 
limited opposition to a rather distantly rHated. pro po s a l gave same concern 
at one stage as to how the bill on enrichment of bread and flour would fare. 
Doul)tlcss any serious hostility to the bread ami flour proposal would con- 
siderably have delayed action in this pioneer state. The very fact that no other 
state had yet undertaken legislation for this purpose was enough to cause 
some disquiet among the senators and representatives. The reason for linking 
the margarine fortification legislation with that regarding bread and flour was 
to avdd the implication which might otherwise have arisen that a single indus- 
try was under attack. Other southern states which have since considered bread 
and flour enrichment legislation have follower! this lead without cause for 
regret. It may prove unwise to link the two projects together in some Other 
states where dairy interests are more influential than in the South. 

The fortification of margarine with vitamin A is well justified in its own 
right Southern consumption of milk and butter is relatively low and the 
intake of vitamin A is correqxmdingly often deficient. This is especially 
tnio of low-income people who are more prone to substitute margarine for 
butter because of its lower cost. The Iccyislation requires the addition of 
vitamin A to the extent of 9,000 international units per pound, a figure which 
corresponds to the Federal Standard for fortified margarine and approximates 
that of the lower values of butter. Some butters contain less and some, espe- 
cially in the spring and sununer, contain more. The cost of vitamin A fortifi* 
cation of margarine was estimated at the time to be about of a cent per 
pound. At present (Jtme T944) it is considerably less. Undoubtedly the 
benefit to the general public is amply sufficient to justify this expenditure. 

Some furtlier features of the Soutli Carolina bread and flour enrichment 
law should be noted. It covers white flour, including self -rising flour, and 
white bread. Specific provision is fnduded for the enridmient of mixed 
br^ds composed partly of white flour, by pre scriMtit^ tliat their content of tiie 
specified nutrient shall equal that of cnriclud lircad. Tlie law provides for 
the same levels of the required inLrrcriients, iliiamine, niacin, riboflavin, and 
iron, as were prescril>ed in the then existing federal definition of the enriched 
products. No mention is made of the optional ingredients included in the 
federal definition. The Commissioner of Agriculture is charged with the 
enforcement of tiie hiw and is empowered and directed to alter the specifica- 
tions to conform to future changes in the federal definitions. 

Shortly after the successful passage of the enrichment bill in South Carolina, 
Dr. Lease and Mr. Watkins found opportunity to bring the matter to the 
attention of the Nutrition Committees of neighboring states witli a view to 
stimulating similar activity elsewhere. The exchanges of correspondence 
among the leaders of the several southern states soon developed a conviction 
among them that there existed a number of nutritional problems common to 
the South which would benefit by joint consideration. Accordingly, Dr. Lease 
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instigated a omf erenee on southen nutritional proUems which was aaseoiiilod 
at Binniqgham on May 25, 1943, at irinch Mr. Watkins presided. Repre- 
sentatiTCS were present from every southern state. The visitors had oppor- 
tunity to inspect the hospital wards and to observe a considerable number 

of cast s (»t deficiency di^ca^e^ in the chnic of Dr. Tom D. Spies, at Hillman 
Hospital. There ioliowed a day of discussion of the nutritional problems of 
the Sooth. Special attention was given to the distinctive features of soixtfiem 
dietaries and a genend picture was provided of die progress being made hy 
p rocesses • f education to promote better nutrition. Note was made of rice, 
corn, and uht at a-^ cereal products requiring special attention, and the forti- 
fication of oleomargarine and milk with vitamins and iodizing of salt were 
discussed. 

At this conference it was learned that steps were already under way in 
Louisiana to introduce bread and flour enrichment as well as oleomaigarine 
fortification laws. The leaders in Loiiistana were Miss Ellen LeNoir, Chair* 

man of the State Nutrition Committee, and Dr. Howard H. Beard, of the Loui- 
siana State University Medical School and Vice-chairman of the Committee. 
The organization of the state government is such that matters of food control 
fall under the authority of the State Board of Health. Accordingly, the bills 
were introduced earfy in June through die Committee on Healdi of fhe House 
of Representatives. 

Support of the hills was ohtained from many state organizations. The 
State Board of Health joined with the State Nutrition Committee in sponsoring 
the hills in the beginning. The Louisiana Federation of Women's Chibs, the 
Louisiana I'arent Teachers' Association, the State Dental Association, the 
Louisiana Farm Bureau Federation, the State Medical Association, the Loui- 
siana Tuberculosis Association, the Charity Hospital, and others added their 
influence. As was to be ex pected in the case of such novel legislation, extended 
discussions took place before the Legislature was persuaded of the broad 
merit of the idea. 

As in South Carolina, the principal opposition centered around the oleo- 
margarine fortification bill, and for essentially like reasons. The bread and 
flour bill met no indtistrial opposition. There aie very few small flour* 
mills in the state so that there was no occasion for concern in that quarter 

and the baking industry of Louisiana had, in general, responded favorably 
to the federal program of enrichment by voluntary action. Undou!)tedly. the 
example of South Carolina had an important influence in the ultimately 

favorable outcome. 

The enrichment bills were passed in Louisiana on July 6, 1942, to take 
effect October ist of the same year. The Louisiana legisktion differs greatly 
in wordmg from that of South Carolina, although the intent of most of its 

provisions is essentially similar to that of the South Carolina law. Some 
of the diflferences in wording of the South Carolina and Louisiana laws arose 
from differences in state organization or procedure. Others presumably rep- 
resent merely the preferences of the l^^l minds which were concerned. 
Each state which in the future considers legisbtion on these topics must take 
into account certain local factors. However, it is most desirable for legislation 
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in the several states to be tmifonn in diaracter; otherwise the Ic^slation may 
prove to be very embarrassing with regard to products coming from outside 

the state. Flour producers in Oklahoma, for example, will wish to be free to 
ship their products into nearby states without eticountcring^ a diversity of 
requirements in each of them which will introduce peculiarities of composition, 
packaging, labeling, or the Uke. Otherwise it becomes necessary for tiie 
central distribiitor to maintain separate stocks of flour conforming to the pro- 
visions of each state. A state which ignores the need for uniformii} likely 
to find that it has unwittingly penalized its citizens by restricting their selection 
of foodstuiTs or by increasing the price of special products which conform 
to state law. 

Action in Alabama was inaugurated in July, 194-i, by the Slate Xutriiion 
Council under the aggressive leadership of Dr. W. D. Salmon of the Ahhoma 
Fdlytecfanic Institute at Auburn. The prominence of Dk*. Spies* clinic in 
Birmingham as a national center for the study of deficiency disease was of 
great aid in stimulatinc^ interest in the subject. 

In spite of early beginnings, the legislation encountered eonsidetable oppo- 
sition in Alabama, centering very largely around tlic proposal to tax 
flour to defray the cost of enforcement. This provision invited the vigorous 
oppositioii of millers' r eprese n tatives, who felt that it would greatly handicap 
the sale of enridied products. It was pointed out that the cost of enrichment 
necessitates a somewhat higher price for enriched, as compared with unen- 
riched. products, and that this discrepancy would onlv 1>c aggravated by a 
tax. It was also felt that a tax implied inferiority rather than superiority of 
the taxed product. Tlie argumait in support of the tax feature was essentially 
a tradition in Alabama tint new legislation should carry with it means of 
defrairing the expense which ^ state woidd therd>y incur. Eventually, 
however, tiiis feature was eliminated from the bill and tt was finally passed 
in July. T04.1, with an effective date of Octf)ber T. to|.? 

The Alabama law follows fairly closely the pro\isions of the South Caro- 
lina law. No exemption is made for custom-ground flour. The most distinctive 
feature of the Alabama law is the inclusion of provisions for the enrichment 
of com meal and grits. This matter will be discussed in a later chapter dealing 
with the enrichment of cereal products odier than wheat. Proponents of state 
legislation on bread and flour enrichment should [rive careful thought to this 
fHiostion before deciding to include the enridunent of products from two differ- 
ent grains in a single law. 

An interesting account is available of the history of enrichment legislation 
in Texas and is given in some detail, since it may be of special service in 
oHier states whidi may desire to foster similar action. It was supplied by 
Mrs. Jud ri>nicr, nf ^fumford. Texas, chairman of a l^slative committee 
appointed by the Texas State Nutrition Conunittee to oonskler and p r o mote 
the movement. 

This committee had its first incetinp; on January 20. 1943. when the 
chairman was authorized to find a sponsor for the bills in the legislature and 
to secure help in framing the bills so as to adapt them to the Texas govern* 
mental orgam'zatioa. It was determined to introduce such legislation tfirough 
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the Senate Health- Committee and the Vioe-chainnan of that committee. 
Senator Karl Lovelady, agreed to prepare and introdnoe the bOls. A Senate 

Committee hearing was arranged for Febniary loth and a House Committee 
hearing for March Tst Rach Scnatrir and Representative on the Health 
Committees was furiiisiied with copies of the bills and analyses of tbcm. Mem- 
bers of the Legislative Committee were also given the same information and 
many contacts were made by telegrams, letters, and personal visits. 

At the hearings most of the foHowing sponsoring organizations -were 
represented: 

Texas State Medical Association 

Texas Dietetic Association 

Texas Homo Economics Association 

Texas ilfnne Demonstration Association 

Texas Federation of Women's Clubs 

Texas Congress of Farents and Teachers 

Texas State Nutrition Committee 
■ Texas Federation of Business and Professional Women's Chibs 

Texas State Welfare Association 

Texas leakers' Association 

• 

Texas Producers drain Association 
American Associa.tion of University W omen 
Interstate Cotton Oil Refining Company 
American Bakers Aoodatlon 
The National Soft Wheat Association 
The Millers' National Federation 

Discussion developed in the hearings concerning the whole background 
of the proposals. A particular point of inquiry arose for the first time in 
Texas* namely, the sources of supply for the vitamins involved. Some evidence 

of concern develojied with regard to the po'^sihility of securing supp]i<-s of 
these vitamins produced witliin the state. The hearings proceeded satisfac- 
torily, however, and the bills were voted out of the Senate Committee on 
February 17th and the House Committee on March ist. 

In order to develop sentiment throughout the state in support of the legis- 
lation, over 7/300 cards were sent out by the Legislative Conmiittee asking 
potentially interested persons to write or to speak to their law makers about 
the matter The response from the cards was declared to be excellent. The 
message reached every Representative and Senator and one Ictjislator was 
reported as stating that every rural and city club in his district had written 
him. Thetulls pa^ed both House and Senate in mid-April by large majorities. 
This was also the case with the bill on oleomargarine fortification which 
was presented substantially simultaneously and supported by tiie same group 
of public service ofMiii/ntions. No newspaper puUklty was given to the 
bills until after they had passed. 

The bread and flour enrichment law took effect July 29, 1943. It was 
modeled upon the South Carolina and Louisiana legislation but appears to be 
worded in a manner somewhat more consistent with the federal definitions for 
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enriched biead and flour than are the other state laws. Toll gfound flour is 
exempt from its provisions. The law is administered by the State Health 

Officer. 

Laws requiring enrichment of bread and flour have also been enacted in 
1944 in Mississippi and Kentucky, bringing the total number ot states to six. 
The Mississippi law was passed without opposition in view of the support oi 
state workers in home economics, agriculture, and health. It fakes effect 
February 1945. Its provisions are similar to Hnoat of the odier states men- 
tioned above. Companion laws require the enrichment of com products and 
the fortification of oleomargarine. In Kentucky the legislation passed without 
extended debate or serious opposition. It takes effect following the close of 
the war but contains no other feature requiring special comment. 

Informal consideration has been given to similar legislation in Georgia and 
Virginia and it is expected tiiat it will be proposed to the legislatures in those 
states at their next sessions. Of the southern states only Tennessee, North 
Carolina, and Florida have not reported to the National Research Coundi 
specific interest and activity.* 

Outside of the South only tlic Illinois legislature has considered such laws, 
so far as the authors arc aware.* These failed of passage but Dr. George E. 
Wakerlin, of the University of Illinoir Medical School, who sponsored the 
bills in his capacity as Chairman of the Public Health Committee of the Gty 
Club of Chicago, has e3q>re8Sed an intentibn to renew the effort in support of 
bread anr! flour enrichment at the next ses'^ion of the legislature, but to allow 
oleomargarine fortification to rest for the time being. 

A large majority of the stales have sessions of their legislatures scheduled 
for January 1945 and it is anticipated that enrichment legislation wiU be 
discussed very widely throughout the country at that time. 

In view of the importance of uniformity in the provisions of state t^islation, 
as disaissed above, a great deal of consideration is being given to a suitable 
bill. Committees of the Millers' National Federation, the American Bakers 
Association and the .Associated Retail Hakers of America are jointly consider- 
ing the form of legislation which, in their opinion, is practicable. A proposed 
form of alnll was published in "The Facts About the Enrichment of Flour and 
Bread*', an earlier publication of the National Research Council. It Has been 
exanuned by the Committee on Cereals of the Food and Nutrition Board and 
appears consistent with the objectives, of the naticmal enrichment p rogra m . 

* Since going to press, word has been received that all the states in the South are 
now working toward enrichment legislation and that approximately half the states 
outside the South are now considering such legislation. 
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THE PUBLIC HEALTH BASIS FOR ENRICHMENT 

A concluding statement in the report of the Committee on Diagnosis and 
Pathology of Nutritional Deficiencies^^ was as follows: 

"All the evidence from numerous surveys over the pnst ten years 
to the present amont^ persons of all ages in many localities is without 
exception in complete agreement that inadequate diets are widespread 
in the nation. Although an appreciable percentage of the diets 
failing to meet the Council's recommended dietary allowances were 
more than 50 percent deficient in amounts of the several essential 
nutrients, most of the diets were less than 50 percent deficient. 
Accordingly, there is widespread prevalence of moderately deficient 
diets*" 

The poor nutritional quality of several staple foods has contributed im- 
portantly to the prevalence of deficient diet<? Notnhle ofTenders have been 
white flour and white bread, sii^ar. highly milled or polished rice, cornmeal, 
corn grits, and margarine. These staples constitute a large part of the average 
diet. Sugar, for example, contributes approximately 15 percent of all the 
calories of the food supplies of the United States; white floar approximately 
25 percent. The consumption of rice is on the average somewhat low in the 
United States, but as much as 100 pounds per capita are used in certain 
regions every year. In the Orif tit rice contributes from 80 tO 90 percent of 
the food calories of several populations. 

The Low Thiamine Content of Modern Dif.ts 

Comparison of American and English diets of recent times with diets of 
the past (Table I) reveals that modern diets have provided much less thiamine 
than people formerly were accustomed to receiving. The same undoubtedly is 
true of niacin. This results because these two vitamins are to a great extent 
removed from wheat in modem flour milling, whereas less highly milled 
flour, the product of stone mills, contributed importantly to the thiamine and 
niacin content of the diets of the past. The change in the supply of thiamine 
has been radical. The diets of the twentieth century have frequently con- 
tained considerably less than i niillicrrani of thiamine per day, whereas those 
of the middle nineteenth century and before, when flour was more coarsely 
milled and more flour was consumed, provided from 1.8 to as much as 3 
milligrams or more of this vitamin. 

The failure of many modem diets to supply enough thiamine (and niacin) 
has not been due entirely to the change in flour from a coarsdy milled product, 
a good source of thiamine, to the white flour of modem milling practice. 

"Committee on Diagnoris and Fktbotogy of Nutritional Defieiendes. Natiooal Research 
Council, Bulletin log, Nor. 1943. P> 4^ 
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TABLE I 

ESTUIATBS OF Thiamine Content per 3500 Calouss 
Ambbicaw and Engusb Diets 



Diets 


Thhintne mg. 




0.8 


Pov'C^rtv Am^rirAn f flour aikI liread unenndiMl)'— lo^fl 


0 6 


Middle Pla^ Envliah* ioad 


0 0 


Poverty Rnirlish^— tOAO 


0 6 




25 




Middle ClaM» Engbuid^itee 


a. I 




3.9 




1.8 




2.3 




32 




1.6 




IS 



> Un<>. k 1. , jnhn.on. Elizd)H-(h. and WillianM, R. B.t gtiidto of tte Aiiiiw. Aiwrigui DkU. TUaafaw 

content. Jour, ol Nutritiun 2j:6ij-624. 1942. 

* Eatimate of the autbor«. 

'Calculated from data in Dnimmood. J. C: "The EnKlishmao's Food," London. J. Cape, 1940. 
4 Calculated from dau In Apps. P. Cawmliiat» R. O.: "The Amctkui aad Hk F«od/' IMv. gf CAIavs 
Prw . 1040. 

• For moderate activity. 

Contributing also has been a great tncreaM in consitnqition levels for sugar. 
Sugar formerly contributed barely i or a percent of the total calories of tfie 
diet In recent years it has contributed from 15 to 20 percent. The modem 

diet on the average in several respects is better than the diet of a ccnttirv ago. 
More vegetables and fruits, and an increased consumption of milk, have added 
importantly to the supply of many minerals and vitamins. Milk and most vege- 
tables and fruits, however, are not rich sources of either thiamine or niacin, 
and very special diet planning is required to provide enough tfaianiine' and 
niacin, when sugar is consumed in amounts as large as diose now used and 
the flour used is plain white flour. Dq>endenoe exclusively on fruits, v^e- 
tables, riii'l iii'lk for amounts of tfiiaminc comparable to the diets of the past 
would require eating more of them than tlie human stomach could retain. 
Thus, by Jollif}"e"s -* estimation, if a man depended on these otherwi.se im- 
portant foods tor the amount of thiamine in the American diet of a hundred 
years ago,, when flour was undermined and more flour and less sugar was 
consumed, he would have to eat a pound and half of fruit, an equal amount of 
[xitato, two pounds of other vegetables and Ave pints of milk. This combina- 
tion is of course impossible because of its bulk. 

" II . ^ 

Jolliffc^ N.: A clinical evaluation of the adequacy of vitamin Bi in tlie American diet 
New Intcmat Clinics IV, Series 48f 47-65i 
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Effects op Milung 

Until about 1870 wheat was ground between two stones and the flour 

thus obtained represented roughly and on the average about 8$ percent of the 
W^eight of the wheat — an 85 percent extractioTi Tlie flmir was gray in color 
and coarse in texture. The modern roller null i\rA tears the wheat ai)art 
between corrugated steel rolls and separates the outer coating ot the grains 
from the inner granules of starchy endosperm. The latter then arc ground 
into flour with smooth rollers. Flour from such milling represents an 
average yield of 72 percent of the wheat; the balance goes to cattle feed. 

Objection to modern nulling practices has existed from the time of the 
development of the modem roller mill. The early critics of the whiter flour 
had lew scientific grounds for their objections, and in consequence they 
exerted little influence on procedure. Doctors and nutritionists told the 
people to use whole wheat bread but few followed their advice. The signifi- 
cance of the vitamin contribution made by wheat was first revealed in 1916, 
when McCoIIum and associates'* reported on the presence in the germ of 
wheat of what tlirv tlien named water-soluble vitamin B. This report, and other 
studies on the nutritive value of whole wheat, published soon thereafter by 
Osbom and Mendel led to serious questioning of milling methods. Studies 
of the effect of diets low in thiamine on the health and vigor of experimental 
animals aoctnnulated rapidly, and later simihur investigations were conducted 
using human beings as experimental subjects. Studies of Con^^ provided 
an early basis for estimation of the mininumi human requirement of thiamine, 
and work by Williams and his collaborators -® recently confirmed by Foltz. 
Barborka and Ivy has shown that restriction of the intake of thiamine 
to a level not below that found by dietary surveys in poorer diets in America 
caused bodily and mental iU health in persona who previously had been wdl. 

Wheat, but not wtiite flour, is a good source of thiamine and niacin, and 
a fair source of riboflavin and several other vitamins of what at first was 
called water-soluble vitamin B hut is now known as the vitamin P. mmplex. 
Tliese vitamin'^ are distributed unequally in the grain and certain of them, 
notably thiamine and niacin, are concentrated beneath the branny coating of 
the grain. Some of these vitamins, and again especially thiamine and niacin, 
are constituents of the coenzymes needed to metabolize effectively such starch 
as is ingested with ingestion of cereal food. This newer knowledge fully 
accounted for the harmful effect on diet and health of the milling of wheat 
and rice by modem processes, whereby the germ and branny layers are milled 

•"McColluni F v.. Simmonds, N. and Pitz. W. : The effects of fopdinjf tlie protdnt 
of the wheat kernel at different planes of intake. Jour. Riol. Chem. 28:211, 1916. 

"Osbom. T. R. and Mendel, B.: The nutritive value of the proteins of the wheat 
kernel and its millinp products. Jour. Biol. Chetn. 37:557, 1919. 

" Cowgill. G. R. : The vitamin B requirement of man. Yale University Press* New 
Haven, Conn., 1934, pp. 261. 

"Williams, R. D., Mason, H. L. and Wilder, R. M.: The minimum daily requirement 
of thiamine of man. T' lir of Nutr. 25:71-07 (Jan.) to43- 

"Foltz, E. £., Barborka, C. J. and Ivy, A. C: The level of vitamin B complex in the 
diet at wMdi detectable qmotoms of defidency occur b maa Gastroenterology a :343-34i 
(May) 1944* 
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away and virtually only the cndosjienn is used for food. It explained the 
high incidence ot beriberi in Oriental populations, and was a major reason 
for suspecting widespread subdinkal'avitamiiioftis in populations like that 
of the United States, where for seventy years or more white flour has been 
in genera! use. 

Effects of Diets Low in Thiamine 

Diets in which the thiamine content is less than 0.2 milligram per 1,000 
calories have been shown to lead quickly to exhaustion of l>odv stores of 
thiamine and of the coenzyme derived from thiamine. Degeneration of nerv- 
ous tissue follows, resulting in paralysis from polyneuritis. Diets in which 
tile content of thiamine is more than 0.2 milligram but less than 0.5 milligram 
per 1,000 calories have been shown to lead in time to depression, anxiety, and 
fatigue, with resulting loss in mental and physical eflidency. Among the 
studies made by Williams and his collaborators was one in which diets 
identical except for the type of flour used were fed to human subjects. When 
the flour in these diets was either -whole wheat or enriched the subjects re- 
mained well; when it was plain wliite flour they developed symptoms and 
chemical evidences of thiamine deficiency. The study by Foltz and his asso- 
ciates, to which reference was made **, showed that healthy subjects trained 
for twelve months to perform a test of strength and endurance became less 
capable of maintaining work output in this test when the content of tM^t^ti^ 
in their diets was lowered to amounts not below those found in many common 
diets. The diet was composed of "foods selected to represent those commonly 
found in the American dietary." Both groups of investigators, Williams and 
his collaborators and Foltz and his associates working independently, 
came to the conclusion that 045 milligram per 1,000 calories might represent 
a minimum albwanoe of thiamine for full health and vigor. This for a 
2,500 calorie diet would amount to 1.12 milligrams. A study conducted by 
Harrell showed that children in an orphanage with a diet prnviding about 
o.q milligram per cliild daily learned more quickly when their intake of thia- 
mine was increased. The average superiority in eighteen tasks of a group 
of children given supplementary thiamine over a group of controls on diets 
otherwise the same averaged 37 percent . In several of the measured activities 
the superiority amounted to more than 40 percent The program of tasks 
selected for objectivity of scoring induded accuracy and speed of readmg, 
learning of a code, and solving problems. 

Riboflavin deficiency leads to lesions of the various tissues of the body, 
not the least significant of which are lesions of the eye. The requirement for 

"Foltz, E. £., Barborfca, C J. and Ivy^ A. C: The levd of vitamb B comgfex in the 
diet at which detedaUe qmptoms of defiaenqr occnr in man. GasUroenterology s:3?3*344 

(May) 1944. 

■*Willians, R. Mason, H. L. and Wilder, R. M.: Evaloatioa of nntritive eontribn- 

tion of enriched white flour. Jour. Am. Med. Assoc. 121:943-945 (March 20) 1943. 

'"ITarrcl. Ruth F. : Eflfects of added thiamine on learning. Barcitt oi FubUcattOOli 
Teachers College, Columbia University, New York, 1943, pp. 55. 
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this vitamin as judged from experiments of Elvehjem " with dogs and mon- 
keys is 1.5 times that for thiamine, and diets not containmg a rich source of 
riboflavin, such as milk, are frequently defident with respect to riboflavin. 
These ohservations led to the inclusion of riboflavin in the spedfications for 
enriched flour and bread and when chemical supplies of this vitamin became 
a\'ailable it wa-^ included. 

Xiaciii deticiency, wlicti severe, is responsible for the principal si^ns and 
symptoms of [wUagra. Formerly thouglit to be confined to the southern 
United States, pellagra now is known to exist throughout the United States. 
However^ more important than pellagra, from the point of view of numbers of 
persons involved, are the many vague symptoms which can be relieved by iti- 
crcasing the supply of niacin and thiamine. J. B. McLester," reviewing the 
clinical histories of patients with pellagra at the Hillman Hospital in Bir- 
nnngham, Alabain.i. made the significant observation several years ago that 
an appreciable number of pellagrins liad previously come to the hospital with 
vague symptoms that led to a diagnosis of functional nervousness (neuras- 
thoiia). Most physicians experienced in this disease believe that for every 
patient with frank pellagra at least ten, and probably many more, are more or 
le.ss disabled by niild forms of this disease that heretofore have not been 
diagnosed. T 'pon examination of 198 nurses in New York City, Kruse 
found 20 i-eiccnt with suliacute changes characteristic of niacin deficiency. 

Not only does a borderline supply of any nutrient lead to disability and 
disease on its own account; it sets tfie stage for trouble when the person is 
afflicted by a variety of diseases to which the human flesh is heir. This 
is particularly true of thiamine. Men live on such a low level of thiamine 
and the body stores of this vitann'n are so rapidly de[>lcted that when any 
intcrctirrent malady raises the requirement for thiamine, as many do, a con- 
dition oi acute deficiency is invited. And so in our hospitals, where formerly 
there was failure to recognize what was wrong, physicians now are recognizing 
beriberi or florid thiamine deficiency in conditions masquerading as toxic 
ps> chosis. toxic polyneuritis, retrobulbar neuritis, toxemia of pregnancy, and 
other better known diseases. 

It was such considerations that led to recommeriflatinns to restore to white 
flour the vitamins and minerals removed in milling. I he quality of the 
protein in baker's white bread was improved by the growing practice of bakers 
to incorporate nonfat milk solids in the bread, and it was hoped that restoration 
of the principal vitamins lost in milling would yield as nutritious, or nearly as 
nutritious, a bread as tlie whole wheat bread which many years of education 
failed to induce the pco])le to take. Tt was such consideratinns that prompted 
Russell Wilder (before the Sixth I'acific Science Congress at San Francisco 
in 1939) to predict that "the benefit to the public health to be obtained by 
additions to staple foods of vitamins and minerals, as proposed, would match 

"Elvehjem, C. : Personal communication to Committee on Dietary Standards, Food 
and Nutrition • Board, June 2. 1944. 
"McLcster, T. B.: Quoted by McLester, J. S.: Borderline states of nutritive failure. 

J'.nr Am. Mccl. Assoc. 112:2112-2114 f\fay a8) 19)9. 
Krusc, H. D. : Personal communication. 
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that heretofore achieved in the field of aanitarion." The same oonsideratioas 
inqwed Robert Williams (speaking at a meeting of cereal chemists in New 
York Gty in 1939) to make this statement: 

"All these are parts of the huge problem which the carbohydrate 

industries face, that of making their staple products more nearly the 
equivalent in nutritive value of the wliole seed or the cnne stalk, 
as it was once consumed by primitive man. Whether this is to l>e 
done by additions of synthetic materials or by retention of the 
original nutritive components of the crude foodstuffs is a question 
for industry to decide. To blink at the scientific facts, whidi will 
presently become common knowledge, will be suicidal for the com- 
mercial enterprises conoemed.** 

Objections to Enrichment op White Flour axU White Bread 

Jl was not to be exin-ctcd thai tlie synthi (ic appn tacli to iinpi ovcineiit 01 white 
fiuur would be acceptable to everyone. Opposition has developed, and al- 
though this has not been strong it has led to some misunderstanding. Those 
opposed have based objections on two arguments: (i) that the evidence for 
<^cienqr of the average diet with respect to thiamine, niacin, and riboflavin, 
was inconclusive, and (2) that the better way to meet the problem if there 
was a problem was by the use of whole wheat or a type of £bur that was 
imdermillcd. 

The arguments of tliose who held llic view that the average diet w-as sufii- 
cient with respect to the vitamins of enriched flour and bread were based 
•on observations that fht incidence of vitamin deficiency disease was tncon- 

:8picuous. Their position was later strengthened by experiments which sug- 
gested that requirements for health of thiamine and riboflavin were far below 
the amounts of these two vitamins in the Recommended Dietary Allowances 
of the Food and Nutrition Board. 

The answer to those who claimed there was no malnutrition has been 
provided in a fully documented Bulletin of the National Research Council 
(Bulletin, Committee on Diagnosis and Pitiiolog} ) It resolves itself into 
a question of definitions and, to quote from that Bulletin, "admittedly much 
of the scientific work in support of the importance of optimum nutrition to 
health loses its strent^th if the latter term is dchncd in the narrow sense as 
'absense of obvious disease'. The evidence (however) is distinctly significant 
if one recognizes health as having more positive attributes. In tMs latter 
■sense health has qualitative diaracteristics involving effidenqp, reserves and 
the capacity not only to avcnd disease but to attain maximum inherited poten- 
tialities. This (latter) point nf view is the basis of prevoitatSve medidne 
and modern public healtii practice." 

The principal experiments suggesting that requirements for thiamine and 
riboflavin are less tlian those accepted by the Food and Nutrition Board have 
been those of Keys and Holt and their associates. Before considering them 

•Committee on Diagnosis and Pathology o£ Nutritional Deficiencies; Bulletin of 
Natiootl Reacsreh Coonctl, logt Nov. IMS* PP^ S& 
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it should be stated that the Recommended Allowances of the Food and Nutri- 
tion Board contain a factor of safety, to insure adequacy for a fraction of the 
population which could be expected to have higher thnn ax crajje requirements. 
This factor of safety or overage in the case of ihiainiiu and riboflavin was 
estimated at api»roxiinately 33 percent. The niiiuaiuni requirement for thia- 
mine accepted by the Bo^ was 045 per 1,000 calorie^f as developed from 
experinwnts of WiUianns and his ooUeagues. The figure later was supported 
by the work of Foltz» Barborka and Ivy." 

Experiments of Keys and Those of Holt 

The experiments of Keys and his associates '* were performed with rela- 
tively normal young men and involved objective estimations of a wide range 
of physinloLjical. bi(K luniieal. and {jsychological variables. The latest detailed 
report available frf)in the laboratory of Physiological Hygiene suggests that 
subjects on 0.186 niilligrani per 1,000 calorics for five and a lialf months. had 
shown no abnormalities. However, when th^ men were then placed on a 
diet containing no thiamine (aoc6 milligram per 1,000 calories), they began 
to show signs of deficiency within ten days and broke down in three weeks, 
four r>r fi .e days earlier than subjects whose previous intake had been 1.8 
milligrams a day. 

Despite the suggestion in Keys" study that 0.186 milligram ot thiamine 
per 1,000 calories is less protective than a higher intake, it does appear that 
the subjects empbyed by Keys were able to keep in better healtii than ^e 
subjects of Winiains, Mason and Wilder on diets containing this much thia- 
mine or more. The urinary excretion of thiamine was very similar in the 
two groups. Several explanations may apply. First, the stibjects in Keys' 
studies had probably had better lifelong diets than the institutional inmates 
employed by Williams, though for at least six months prior to the respective 
experiments the average diets in both cases were relatively poor. Mu^ 
recent work has shown that the past nutritional experience of die subject 
afifects profoundly, the sevnity of response to depletion of vitamins. Second, 
the psydiotogical reactions of the conscientious objectors Studied by Keys 
arc not compnrnble to those of the psychiatric patients employed by Williams; 
neither group can be considered fully representative of average people in the 
general po[)ulation. Third, the diets used by Keys differed somewhat from 
those of Williams, and differences in diets affect tlie bacteria in the human 
intestine, as work fay Holt has indicated, so that the amount of thiamine 
derivable from these bacteria may differ. It may be significant also that the 
pvoportion of calories derived from fat was not identical in the two experi- 
ments ; fat provided about 35 percent of calories in Keys' study and from 5 
to 10 percent. less in Williams' experiments. Fourth, the average caloric 

• Fohz, E. E.. Bar1>ork.i. C. J. and Ivy, A. C. : Tlu- !( V( ! of vitamin B coniplcx in the 
diet at which detectable symptoms of deficiency occur in man. Gastroenterology a '3i3-M4 
(May) 1944. 

" Keys, A., Henschd, A., Mickdsen, Taylor, H. L. and Bn»d^ J.: Pertooal com- 
nmnicatkM). lime s6. lOiA, 
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intake of Keys' subjects was much greater thati that of Williams' subjects, 
this diflferenoe reflectitig the difference in the levels of activity of the .two 

groups. 

In current researdi at the Laboratory of Physiological Hygiene, conditions 
are ctosdy similar to dioae in the experiment discussed above^ with the excep- 
tion that thiamine alone is restricted whereas in the previous study the whole 
B complex was proportionally reduced. After three months there were 
already indications that 0.20 millig^ram of thiamine per 1,000 calories may be 
less adequate in this experiment than was 0.186 milligram iti the previous 
study. The quantitative relation between thiamine and other members of the 
B complex is doubtlessly important. 

The capacity of intestinal bacteria to manufacture thiamine and other 
vitamins, a phenomenon called biosynthesis, has long been known to animal 
experimentalists. It remained for Najjar and Holt to demonstrate that biosyn* 
thesis of thiamine and rih<tnavin could occur in human subjects. Usin^ in- 
mates of an institution for the feeble minded, Najjar and Holt"' fed a diet 
composed of vitamin-free foods. 1 hey used such foods as washed caseins and 
dextrimaltose and gave supplemental vitamins. Th^ cut down stepwise with 
respect to the thiamine allowance, until finally this reached "zero." They 
later discovered that their foods were not free from thiamine, but con- 
tained 0.128 milligram per i.ooo calories. On this intake several subjects 
developed deficiency symptoms within two months, whereas other subjects 
showed no evidence of deficiency. The feces of the subjects who did not 
develop symptoms contained more thiamine than the diet, showing that thia- 
mine was being manufactured in the bowel. A sulfa drug was then given 
by mouth to sterilize the intestine and promptly thereafter signs of thiamine 
deficiency appeared in the subjects previously free from signs. 

The results obtained by Najjar and Holt (if confirmed) are of great sij^nill- 
cance. They throw little light, however, on the requirements for thianunc 
of the American population. In the first place, the feeble-minded subjects 
were inactive and it has long been known that inactivity spares the need for 
thiamine. Second, Holt lowered the thiamine gradually, which introduced 
a variable of probable significance. Third, the use of dextri-maltoae in the diet 
may have favored biosynthesis. 

It thus appears to this Committee, and this also is the judgment of the 
Food and Nutrition Board, that the low figures set by Keys. Holt and their 
as.sociates as the minimal requirement for thiamine and riboflavin are unaccept- 
able for dietary planning for the population as a whole. In this connection 
it must be remembered that Williams and his colleagues produced actual 
paralysis with diets not much lower in content of thiamine thui those of Keys 
and Holt and their associate: Cowgill writing in 1934. rompnred the "vita- 
min R" contents of diets in population having beriberi with those of diets 
where no bcril)eri was rei)orled. Translated into niiKlern terms, his calcula- 

" Najjar and Tlolt, E. : Personal communicatioa to Committee on Dietary Standards, 

FcKxl atid Nutrition 13<.>ard, June 2, 1944. 

"Cowgill, G. R.: The vitamin B requirement of man. Yale University Press, New 
Haven, dmi., 1934, ftp. s6i. 
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tiuns signify tliat populaiiuus un an intake ot less than 0.26 milUgrani 
of thiamine per 1,000 calories have beriberi; i.e., gross deficiency ifiwase. 
JoUiffe ** recently has reviewed the records of 130 out-patients a^nitted to the 

Mental Hygiene Clinic of Bellevue Hospital, New York City. They presented 
the j=o-caIled "neuresthenic syndrome." Of these patients thirty-two liad 
rktiiiiti signs of polyneuritis (paralysis). Three of the 130 luid licen eating 
food that provided only 20 percent of the recommended daily allowance of 
thiamine and thirteen had received from 25 to 50 percent of the recommended 
daily allovirance of thiamine. These sixteen patients showed polyneuritis. 
Twenty-two had received from 50 to 75 percent of the recommended daily 
allowances and of these, twelve had polyneuritis. The remaining ninety-two 
had recri\(:d 75 percent or more of the recommended daily allowance, and 
among them were four cases of pol)neuritis. Not all of this paralysis was 
due to lack 01 thiamine, but treatment witli thiamine corrected the paralysis 
in more than half the patients so affected. 

Advocates of Undermilleo Floue 

The argument of persons who favor flour which is tmdermilled is based 
primarily on the tliesis that in milling flour other vitamins and minerals as 
well as thiamine, niacin. ri!>oflavin. and iron arc lost. .\ ver\ few of those 
who have opposed enrichment with synthetic vitamins have expressed the 
unwarranted opinion that synthetic vitamins were inferior in some unknown 
respect to vitamins as they occur in nature. The suggestion even has been 
made that tin >ynthetic products were harmful or had effects like drugs. 
The fact is that there can be no possible difTerence between thiamine prepared 
synthetically and that which is extracted from a natural source of thiamine, 
such as wheat or meat. The same is true of riboflavin and of other vitamins 
tlut thus far have been synthesized. A vitamin is a chemical compound 
whether it is made by nature or by man. 

The position of persons who hold the view that current standards for enrich- 
ment fail to restore other nutrients lost in the milling of white flour is 
streqgthened by a fact, repeatedly admitted from the beginning l)y tliose who 
sponsored the enrichment ])rogram, that enriched flour will not support the 
growth of young rats when this is the only food the rats receive, and tliat 
whole wheat flour does a better job in this respect It must be emphasized 
that growing young of any species require certain amino adds which are not 
provided in adequate amounts for growth in diets lacking milk or liver. Th* se 
growth-promoting amino acids are found to an insufficient extent in the 
germ of cereal grains and thus in whole wheat flour. A rejiort by Higgins. 
Williams, Mason and Gatz ^® from the ^^avo Ginic has been misinterpreted. 
In their experiments growing rats were fed a mixed diet designed to represent 
an adult human diet. It was composed of foods which commonly appear on 

^JoUiffe. N.: Personal communication to Committee on Dietary Standards, Food and 
NmritfOQ Board, Jane a, 1944. 

"Higgins, G. ^t , Williams. T\ D . Mason, H. I., and Gatz, A. T.: Some results of 
feeding rats a human diet low in thiamine and riboflavin. Jour, of Nutrition, 26 : 347-359 
(Oct) 1943. 
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American tables, but contained no milk or other ricb source of riboflaTtn. 
lAcldng milk, it also undoubtedly was deficient in some of the ]>rotein factors 

(aniino-acids) required for growth. Five diet^ wvre fed to five groups of 
animals. They differed only in the flour used, in Diet E the flour was plain 
white flour and the rats grew not at all. In Diet F the flour was enriched 
with thiamine, in Diet ( i \\ ith ttiiainine and riboflavin, and in Diet H with 
thianune, riboflavin, and macni. in Dici J liie flour was whole wheat. Tlie 
rats on whole wheat flour did the best of alt, as was to be anticipated ; this is 
explained by the better protein provided by the germ content of the whole 
wheat flour. The rats on Diet H (enriched flour) were in everyway superior 
to those on Diet E with the fiour unenriched, and this was the conclusion of 
significance if result^ of these purely scientific observations are to be drawn 
into discussion of enrichment. 

Owens and McHenry reported on experiments contrasting weight gains 
of rats receiving different types of flour. In their experiments with growing 
rats the rations were designed to approximate human dietaries in respect to 
pn^rtions of carbohydrate, protein, and fat, and bread was supplied in tiie 
proportion of six slices per 2,500 calories. The bread was the only source 
of B vitamins. Under the?e circumstance?; Canada .\pproved white bread 
was found to be more valuable for inducing increase of Itody weight than 
ordinary white bread, but whole wheat bread was markedly superior to the 
Canada Approved as well as to the ordinary bread. The weight curves 01 
these animals, as reproduced in the publicatkm, seem to diow that additioDs 
of thiamine and riboflavin to the diets of the rats receiving plain white flour 
bread promoted quite as great a rate of weight increase as the diets of the 
rats receiving whole wheat flour bread. It is to be noted that the diet in 
these experiments containe'1 18 percent of casein by weight, thus overcomtng 
the inhibiting eflcct on weight gain of insutViciency of amino acids essential 
for growth. The inhibiting effect of insufTicient thiamine and riboflavin could 
thus be measured, and it was found that when the bread in the ration was 
plain white bread weight increase ceased, but that when thiamine and riboflavin 
were provided the fsdlure was correctel Later pyridoxine and pairtotfienic 
add ¥fere added. These additions, to judge from the published weight 
curves, appear to liave been without appreciable advantage in promoting rate 
of weight gain. This last conclusion is disputed by the Canadian authors. 
They maintain that pyridoxine and pantothenic acid had a> much effect 
as liad thiamine. Niacin was not given. Much experimentation has shown 
that niactn is not required in ^ ^et of die rat. 

This interpretation of the results reported by Owens and McHenry is sup- 
ported by a recent study of Westerman and Ba^dd.** In feeding experiments 
with young albino rats a B-complex free diet consisted of vitamin-free 
casein, 20 percent; cornstarch, 60 percent; com oil, 12 percent; salt mixture 

** Owens, A. T. and ^frHen^y. E. W. : Observations on oounierdal bread as a •OUroeof 

B vitamnis Canadian Med. Assoc. Jour. 50:138-141, 1944. 

Westerman, Beulah D., and Bayfield, E. G. : Whole Wheat, Morris Type Flour and 
Enridied Fkmr ai aouroei of tiie B-Cbniplex Vitamint. Faper sabmitted for pdblication. 
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and cod liver oil, 3 percent. The casein supplied the amino acids lacking in 
wheat or flour and the salt mixture the additional minerals needed. The 
cod liver oil furnished vitamins A and D. The rat does not require vitamins 
C and K. Therefore, only the B-complex vitamins were factors Hmiting 
growth. All aniinals were fed the B-complex free diet, for twelve days and 
tfien flour in bread fonn was substituted for different proportions of the 
cornstarch. Under these circumstances, when the brea'l supplied 30 percent 
of the diet, whole wheat promoted slightly better growth than enriched wliite 
flour. When the bread made up 40 percent of the diet, whole wheat and 
enriched flour promoted the same growth, while at a 50 percent level enriched 
flour promoted better grow^ than whole wheat. 

However, enriched flour is not primarily designed to be a growth-promoting 
food. The primary purpose in enriching white flour is, not to produce better 
bread, but rather to make use of white flour to distribute certain vitamins 
with which the diet as a whole is inadequately supplied. The improvement 
of the bread is secondary but the bread also is improved. The baker's practice 
of adding milk to his loaf overcomes to a very great extent the inferiority in 
protttn of enriched white bread, and the vitamins added are those which are 
mainly lost in milling flour. The position of those who insist on whole wheat 
is that of starving men who would refuse the better part of the lonf because 
they cannot have the whole. They argue that the part is enemy to the whole. 
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RELATION TO OTHER NUTRITIONAL REFORMS 

Every crusader is likely to become so zealous in the advocacy o£ his cause 
as to neglect or at least under-rate the importance of all other causes of a 
more or tess kindred nature. Those who are supporting the enridiment of 
bread and flour are desirous of avoiding such an error. We would not appear 
to ignore the fact that other nutritionflii reforms are possible and that many 
of them are making useful progress concurrently. The great merits of tlie 
program of bread and flour enrichment lie in the possible immediacy and 
universality of its effect. Measures wliicb can be introduced into tbe indus- 
trial production of food suppUcs create a channel through which benefits flow 
automatically to tbe populatioii without waiting for tiie slow processes of 
education and economic change to take effect Once established, these com- 
merdal channels tend to maintain themselves since they harness tlie competi- 
tive profit motive to the public weal. Bread and flour are so universally 
consumed in siirnificant amounts in tbe United States that the efTcct of im- 
provement in tiu-ir nutritional quality will be almost universally felt in so far 
as pojiular dietaries require this sort of improvement. On the average they 
are consumed daily to the extent of the equivalent of 6^2 ounces of flour and 
furnish 25 percent of the caloric intake. The costs of enrichment are also 
within the means of everyone and this is very important iq the case of staples 
such as bread and flour, which are consumed in increasing proportions the 
lower the economic status. Recognition of these merits is no denial of the 
value of other approaches. 

As one contemplates possible mass nutritional reform one turns almost 
inevitably to rei>air of the B deficiepcies and in turn to consideration of the 
staple grain supply. Most of the widely prevaloit deficiency diseases affecting 
populations en masse have been associate with defective cereals. Scurvy, 
it is true, has long been known and while it is found scattered widely among 
general populations and particularly among infants, its most conspicuous 
ocairrences have been on sailing ships, on polar expeditions, in prison camps 
or in beleaguered fortresses. Relief from the unusual conditions implied by 
these circumstances has commonly led to prompt relief of the florid scurvy. 
Lesser degrees of vitamin C deficiency are widespread and a means of securing 
wider dtstiibution of this vitamin must be soitght. Rickets likewise has been 
long known and has an intimate relation to the food supply and especially 
to the cafcium phosphorus balance. Tt is primarily a disease of infancy and 
associated with a diet of cows' milk. The factor of sunshine, however, is 90 
important as to innke the control of rickets a matlor of sanitation as well a« 
of nutrition. Vitamin A deficiencies are also tliought by some authorities to 
be widespread but ng i^riat populations have been prevailingly afl'ected hy 
them, and it is difficult to put one's finger on a single corrective measure which 
would be almost universally effective. The fortification of oleomargarine 
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is the nearest approach tu such a measure and this has been advocated in 
parallel with bread and flour enrichment. 

In additiim to these vitamin deficiencies diere are protein defidendes of 
widespread importance. They are associated very largely with the need for 
increased supplies of milk and lean meats, especially for low-income people. 
It is the economic difficulty which one encounters in attempting reform along 
these lines, thoujjh partial escai't > arc [Mtssible through the use of cheaper 
vegetable proteins of superior quahty as these become available and popular. 
If inoomesL were ahrays adequate to meet the needs of proper food supply 
no doubt a large fractiQci of all nutritional fanhs would be aboltshed. That 
difficulty, however, is as old as human sodety and no immediate remedy 
can be foreseen. 

largely by a process of elimination one arrives at a consideration of the 
staple cereal supply as the one most accessible point for significant niass nutri- 
tional reform. It was the widespread occurrence of beriberi in severe form 
BXBoog oriental pofMiIations directly as a rescdt of the almost exdustve con- 
sumption of white rice that was responsibfe for bringinsf into bdng a large 
part of our modern knowledge of vitamins in relation to nutrition. It was 
in the Orient that the existence of nutritional deficiency disease was first 
firmly established. The extreme simplicity of prevailin[j oriental dietaries 
greatly facilitated and acceleraterl the recognition ot the etiolt)i,^y of the 
disease. It was in the Orient tlial vitamin Bi was first isolated. In a sense 
the identification of the scurvy vitamin was an outgrowr^ of the oriental work. 
Hoist and FroKdi first encountered scurvy in guinea pigs in attempting to 
produce ship's beriberi in these animals, instead of using birds. 

It was also in the orient that the first mass nutritional reforms were 
attempted. Some of them, notably Takake's revision of the Japan navy 
ration, preceded the recognition of the existence of such a thing as a vitamin. 
Others promptly followed the first experimental studies which indicated that 
the deficiency was of a substance of a specific organic nature. By the sub- 
stitutioo of unpolished rice for white rice in the ration of the Philippine Scouts 
in the year 1911 the occurrence of beribefi in these troops was almost com- 
pletdy eradicated. Most people in America scarcely knew of tfie Scouts 
at that time and only made their acquaintance during the course of their 
heroic stand against the Japanese on Bataan. The Filipinos, of cmirse. knew 
about them from the time of the initial organization of the corps, and took 
great pride in their efficiency and military smartness. Yet all attempts to 
copy the Scouts' example in the matter of rice supply for the benefit of the 
dvil population of die Philippines have failed. L^'slation seeking to Kmit 
the consumption of white rice by a heavy tax on it from which unpolished 
rice would be exempt was introduced into the Philippine Legislature in 191 1 
and has been re-introdnrcd repeatedly in subsequent years, but in vain. The 
popular preference for white rice has been sufficient to overcome all the 
evidence. Theoretically, wc have known for thirty-odd years how to prevent 
beriberi but eflective measures have not yet been adopted in any oriental 
country. Thus we see concrete evidence tiiat the ma j i > 1 problem in mass nutri- 
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tkmal reform is uot to acquire sufficiuit scientific knowledge but to i»ecurc 
its popular acceptance. 

While it was long supposed iJhat vitamin Bi defidenqr was largely limited 
to oriental rice-eating peoples, or others restricted to some such bare ration 
as hardtack, there has for twenty years been an inrrra'^ing recognition of the 
occurrence of this deficiency among people having more liberal dietaries such 
as those which prevail in the western world. The idea that white flour is more 
or less in a clan with wiiite rice as a deficient staple foodstuff has heen voiced 
with increasing frequency ever since World War I. 

One of the earliest attempts at reform in this regard was undertaken in 
Switzerland. An account of it was publi.shed by IT. MuUer in T03O and a 
summary was presented that same year at a European conference on rural 
life of the League of Nations,** The gist of the plan was to encourage the 
long extraction of wheat in flour production by putting a tax on the mill 
by-products. This tax was so adjusted that long extraction flour/as wdl as 
the bread produced from it under tiie name ''pain integral" sold about 25 
percent cheaper than the corresponding . white foodut ts The plan was put 
into effect witli the aid of a government-sponsored educational campaign. 
During the first month of 1937. when the new products were introduced, 
about 75 percent success was achieved with regard to tlie entire bread and 
flour ccMisumptiQO. This high level, however, endured only a few weeks and 
the decline cootintied steadily throughout the year. By the beginntng of 19^ 
consumption had fallen to z6 percent and at the end of th< year to 11 percent. 
At last accounts the consumption of the long extraction bread was no gre a t e r 
than that of brown bread prior to the inauguration of the experiment. 

Many local att« in|tts to expand the .sale of brown breads, and particularly 
of whole wheat bread, have been made in America. Many of them have 
been local and some such enterprises still continue successfully, though on a 
relatively small scale.. By making show places of their mills and by playing up 
the tastiness of freshly ground flour the enthusiasts are able to maintain a 
profitable market for a limited distribution of whole wheat bread to a select 
clientele. Some have succeeded in extendin<j such businesses over somewhat 
wider ranges, at a premium price. A notable example is Pepperidge Farm 
Bread. 

A noteworthy example of an attempt at marketing of whole wheat bread 
at standard prices was that of the Continental Baking Company undertaken 

in 1941. The firm is reputed to be the largest baking concern in the United 
States and operates .scores of bakeries from coast to coast. The new product 
was called "staff bread," made from a flour produced by special process 
which included nearly the whole of the grain in the flour, eliminating only tlie 
outermost coats known colloquially as "bees' wing." An extensive advertising 
and sales campaign of this product was inaugurated almost simultaneously 
with the adoption of the enrichment program by the leading bakers and 

Lo pain "Integra]". SchweiteriBdie McdsiniMlie Wodwnschrift, v. so, pt i (Na 14), 

Apr. 8, T03'). PP 32i-,124. 

• League of Nations European Conference on Rural Life, General Technical Documcnta- 
tioo; Rant Dietaries in Earope, Annex: Report on Bread, pi. 47-^ Aagoi^ tggf. 
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miliars of the country. It is said that more than $1,500,000 was e.\|)€nde(i 
in developing and promoting it. Many of the enthusiastic supporters o£ the 
program f cit at the time tint staff bread was riding 00 the coattails 
of the national nutrition program and was attracting attention away from itic 
enrichment idea which had found favor with competing firms. This was 
undoubtedly true for tho time being but after the lapse of a few months the 
early succes.s of staff bread pi < 'motion began to languish and within a year 
the nation-wide attempt iiad to be abandoned altogether for lack of public 
demand. In the end ttits ambitiotis and expensive attempt merely served to 
prove anew that the American public is not ready for whole wheat bread. 

There are still many ardent advocates of whole wheat bread among the 
nutritionists of the United States. Lepkovsky has very well summarized 
their viewpoint." In so far as the advocacy of whole wheat is concerned, 
many of the leading proix)nents of the present enrichment program wish 
it well, though they see no prospect of its success within our lifetimes. The 
question is not that which Lepkovsky assmnes it to be, namely, whether whole 
wheat is preferable to enriched products. Conoeming that matter no person 
familiar with the facts would wish to take a stand for the superiority of 
enriched products from the standf)oint of nutrients supplied. Some of the 
superiorities which Lej)kovsky claims for whole wheat are debatable, but on 
tlie whole its nutritional faults are neither serious nor irreparable. Its merits 
over ordinary white products are incomparable. The ttal question, as the 
Committee sees it, is not wholly one of nutritional scienoe but is also one of 
pr a ctical feasibility. Is it wiser to expend a vast effort for a 5 or 10 percent 
success affecting only the most teadutde (and In general the least needy) 
fraction of so<^iety or to achieve prompt a universal betterment though 
perhaps not the most ideal solution? 

Lepkovsky recounts the past experience in England and Denmark with 
dark war breads in World War I but overlooks the significance of the fact 
that these war measures were promptly abandoned in peacetime. He passes 
over the 1937-1939 experiment in Switzerland above cited, as only a 
verbal repor^ haviog overlooked the principal literature on it. He also over- 
looks the very recent and significant failure of "staflF" bread in the United 
States. He writes with approval of the present Canadian program but 
apparently was unaware that, though tlie two have been in prnnrress simul- 
taneously, the Canadian effort has only been one-tenth as successful in terms 
of proportions of flour and bread affected as that in the United States, 
wUch he condemns. He appears to accept the allegation that millers prefer 
to produce white flour in spite of public willingness to accept whole wheat 
Mill by-|mxlucts always sell at very much lower prices than flnnr does, 
and it seems obvious that some millers would ttirn to whole wheat with 
alacrity if they could sell all their proiluct at iluur prices. The baker like- 
wise is in business for profit and would as lief sell whole wheat bread as 
white if the public would buy it. 

** S. Lepkovsky : The Bread Problem in War and in Peace. Physiological Review, 24 : 
239-276, 1944- 
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Lepkovsky also misunderstands tlie limitations of government authority. 
The war Iciod controls did not come into ex is ten c e Jill two years after tfae 
first steps toward enrichment were inaugurated. The program was on a 

voluntary basis as regards bread until January 194.^. and still remains on 
a voluntary hn-^]^ as reic^ards flour as far a-^ the l-'cilnal rmvernmcnt is con- 
cerned. Enrichment of flour is merely pcnniitcJ in interstate commerce. 
The idea that the government accepts rcsiKjnsibility "to improve the nutri- 
tional level of the population whether they like it or not" did not apply at 
all when the program was inatigurated and will not apply at all when the 
war is over. Its application even in wartime is greatly limited by the fact 
that popular government cannot take unpopular measures except when a dire 
necessity is estabHshed in the public mind. L,et anyone attempt to persuade 
Washington or any state capitol to make whole wheat mandatory even under 
present circumstances and he will soon discover how impossible that is. 

Some misstatements of fact in LepWovsky's paper should be noted. The 
enrichment standard on which he bases his calculations had been superseded 
by the new standard si.x months before his paper was published, and the 
new standard had been published July 3, 1943. Riboflavin was never an 
optional ingredient as he states. His figure for thiamine content of whole 
wheat flour is far too high, if soft wheats are included. These wheats are 
exclusively used for hot breads in the South* where deficiency disease tends 
to be most prevalent. His views are illustrated by two statements: '^ts 
(whole wheat flour) instability is a commercial problem which has proved 
no obstacle in the past. . . ." "The unpalatability of whole wheat bread 
and the alleged refusal of people to cat it are myths and have no foundation 
in fact." He appears to think that most brown bread is whole wheat bre.ad. 

There is, of course, no law anywhere in tiie United States which prohibits 
or discourages whole wheat flour or bread. Both have a perfectly free field, 
as they should. They are everywhere permitted just as enriched flour is 
permitted. 

In countries where wliite liread has not beeti generally introduccfl, as in 
Russia, dark breads have continued over long riods of time to he acceptable 
to the masses, though by no means to the exclusion ot white. U.sually where 
dark breads are used, considerable portions of the bread supply are of rye 
rather than wheat. Even in western Europe, where white bread has long l^een 
available, certain dark breads remain popular. Some of them are of the nature 
of specialty breads, yet as a whole they are consumed in lands where they are 
traditional — for example, in Scandinavia, in rather larger proportions than are 
brown lireads in the United States. Accordingly, it cannot be said that dark 
breads are by any means universally distasteful to the masses of liumanity. 
Yet in all countries where white breads have become widely established, as in 
Switzerland, it has proven extremely difficult to move in the opposite direction. 
The prevailing bread of the countries along the western coast of the European 
continent is white. Tn Relgiuin. France, Italy, and Spain, as well as in England, 
large amounts of white liread are consumed in peacetime and the trend up to 
the beginning of the present war showed no drift toward darker breads. 

Reference has already been made at some length in Chapter I to the wartime 
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movement in l-.TiLrland for the modification of the bread supply. In July 1940, 
a dtci^iinn was niinouncfd tliat white flour would thereafter be tortificfl with 
vitamin B,. The issue, however, presently became extremely controvcrsi.il :m<\ 
little was accomplished for several montlis. During this period preference on 
the part of the govemment for nutritioiial improvement of the flour by reten- 
tkm from the grain became well established and an attempt was accordingly 
inaugurated during 1941 to introduce long extraction fkmr on a voluntary 
basis. An extensive campaign of government propaganda was undertaken but 
reports to Parliament a year later indicated that it had achieved little popular 
acceptance. More stringent measures were taken by the government in April 
1943, when the use of kag extraction flour was madA mandatory and the sale 
of short patent flours was prohibited. In addition to prescribing loqg extrac- 
tion. Hat Food Ministr}' requires the addition of calcium carbonate in the pro- 
portion of 7 ounces per 280 pound sack ( j8o millit,'rains of calcium per poimd") . 

This regulation has been accepted in good sju"; it by the British fjeople, who 
liave undergone other and greater hardships with admirable couraj4e. The 
entire British dietary under war conditions is monotonous and relatively unat- 
tractiTe. It nevertheless provides very well for the nutritional needs of the 
people and there are many evidence that public health has been gaining rather 
than waning under it because of the more equitable distribution of the avail- 
able food supply through rationing. Whether long extraction bread will be 
popular in peacetime is quite another matter. Se\eral of the leading advo- 
cates ol the present British flour have already been convinced that a return to 
white bread will be demanded. 

Whatever the issue on that score/the British course of action has well justi- 
fied itself under the conditions prevailing throughout the British Isles. Under 
the constant threat of deprivation of essential food supplies by submarine 
blockade, it was necessary to import tlic greatest possible amount of food witli 
the available shipping. Importation of wheat in the form of grain rather than 
in the form of flour was a virtual necessity to facilitate long storage and it 
was also imperative that a maximum amount of flour diould be derived from 
the wheat which could be delivered to British ports. Extensive flour milling 
facilities were available and there was great deifiand not only for the flour 
but also for all mill by-products which could be derived from imported wheat. 
An essential feature of the British bread policy has been to encourage the sub- 
stitution ot home grown potatoes for bread from imported wheat as far as 
possible. As a means to discourage the consumption of bread and force the 
shift to tiie use of potatoes, the sale of fresh bread has been prohibited. 
Bakery bread must be twenty-four hours old before being placed on sale. 
There seems little doubt that all of these measures, extreme though they are, 
have actually been required under the circumstances. ' 

• Canada Ai-proved Flour and Bkkad 

The following statements come from official sotuxes in Ottawa : 

"The Canadian situation has. of course, been very different. With- 
out any tlireat of curtailment of her food supply by interruption of 
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shipping and with lar^o excess supplies of wheat oti her !iaiul<. 
Canada was free to follow whatever course she chose. There ap^jcars 
to have been general agreement among the Canadian authorities from 
the outset of the war that some nutritional hnprovement of the bread 
and flour sup])Iy was in order. Agitation with this object in view 
began as early in Canada as in the United States. However, it took 
quite a different trend for at least two reasons : 

"(l) Canadian wheat has an exceptionallv h\^h thiamine content 
and is well adapted to an attempt at pro«!nnii^ \vhitc nr nearly w hite 
flour with better reieniion of the original thiamine than is obtained 
in an ordinary white flour. 

"(2) Canadian authorities appear to have been satisfied with a 
modest thiamine level in the flour, sudi as would be sufficient for 
the utilization of the carbohydrate calories, and such as would permit 
the white flour to 'pull its own weight* in the nutritiotial picture 
but without any other attempt to make flour or bread solve nutri- 
tional problems of the nation. 

"Elxperimentation by government authorities with the cooperation 
of certain Canadian millers showed that these objectives could easily 
be reached both by drier milHng and by other mrthods. In January, 
1942, the standard for 'Vitamin B White Flour (Canada Ap- 
proved)' was set at a minimum of 1.2 mgs. thiamine per pound 
at 13.5^' moisture. This action was taken after a meeting of millers, 
bakers, nutritionists and Dominion Government otTicials and it went 
into effect April ist, 1942. Although some suggestion had been made 
that different kinds of flour should be clearly defined in Canada, a sit- 
uation which already existed in the United States, this was the only 
definition of a white flour evolved. The regulatioa included the provi- 
sion that the use of =;vnthetic vitamins in flour and bread would 
l>e deemed adulteration, which was in keeping with the whole history 
and policy of the Canadian Food and Drugs Act. 

"Pessimistic views as to public acceptance of the product have 
frequently been voiced. Examples of difficulties wi^ this white 
flour in the eariy di^ have been traced to variations in quality 
permitted by the looseness of the definition. The definition was 
changed to read 1.2 mgs. thiamine on a moisture-free basis, and to 
include limitations as to the ash content, in September, T043. ^ 
result of meetings between industry and government representatives 
in January, July and August, 1943. At tliese meetings it was 
apparent tint some millers and some bakers were able to produce 
consistent and satisfactory products under the definitions, wfaife 
others still doubted their suitability. Lack of support by millers and 
bakers has undoubtedly been due to the absence of a suitable pub- 
licit) an.ule for Canada Approved White flour and bread. It is not 
spectacular. ( See Lannunr in the Canadian Baker. August, 1944.) 
This new definition for white flour and white bread of a nutri- 
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tionally dt sirnlilo type has had ahiio^t iin publicity except tor gov- 
ernment bulk lins and no claim has been made that it would do more 
tlian 'make it easier for the Canadian public to choose foods which 
win give adequate nutritioR/ There is, therefore, no real parallel 
with the enriduneiit propramine in the United States. 

"No average figure can be stated as to the probable consumption 
of this new tj-pe of flour in Canada although some facts are known. 
All the Armed Services in Canada use Tiofhinp: else hut Canada 
Approved flours. The fjreat majority ot ii^ilu-tria! cafeterias use 
it. A recent (,i944) survey ot some large bread companies sliowed 
an average of about 40% of their production but this may be decep- 
tive since some companies do not use it and others malce all their 
bread with Canada Approved White Flour, even though it may be 
given several different labels." 
The view of the Canadian Millers* Association is less favorable " than 
the official view above cited. The feasibility is questioned of achieving in 
commercial practice the thiamine level recjuired and it is said that only 7 
percent of the total consumption of flour in Canada is of the improved variety. 
The exceptionally high average thiamine content of Canadian wheat b dis- 
puted by some United States authorities. 

It is of interest to report that the government of Newfoundland has recently 
decided to introduce the mandatory enrichment, according^ to United States 
formula, rtf all l»read and flour sold in the colon v. efTective July i, 1944. 
Newfoundland has lon^ been a hotbed of B dehciency disea-io and it will 
be a matter of great interest to note the effect of the introduction 01 em icli- 
ment upon public health. A survey of the present situation widi regard 
to the inddoKe of nutritional disease has been made for comparison with 
die results of similar surveys to be made in subsequent years. 

The greatest single merit of the bread and flour enrichment program is 
that it promises to accomplish something definite and tanuible promjitly and 
inexpensivelv. Its most ardent advocate will not promise or exj>ect complete 
alleviation of nutritional disease by its adoption. It is, however, notorious 
that the incidence of nutritioiial diseases is highest in gnmps where the 
moome is lowest. Indeed, there is an excellent mverse correlation between 
nutritional welfare and income throughout a wide range, as shown by the 
studies of Stiebeling and Phipard in the United States mi l of J B. Orr in 
England. It is, therefore, of the utmost importance from the standpoint 
of securing prompt action that the costs of nutritional betterments be given 
primary consideration. No other element of the national nutrition pro- 
gram can compare with the promise of bread and flour enrichment in this 
regard. 

Actually we know perfectly well that we are not going to succeed in getting 
everyone to drink an extra glass of miOc per day. First, we cannot possiUy 

•A review ni the Vitamin B White Flour (Gaoada Approved) Program and the His- 
tory of Flour Enrichment in tlic United SUitCS. Prepared by A. W. Alcock for the 
Canadian Millers' Association April, 1944. 
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get the message to everyone in a siiffincTitly persuasive way ; second, if we 
did. there is not enough milk in most states to go around, and third, there 
is the matter of costs per person per year, which, comparatively for various 
other proposals in the national nutritum program, are as foOoura: the vitamms 
and iron and thdr addition to bread and flour, ^i8; 4 eggs per wedc @ 30^ 
a dozen, $5.20; i orange per day @ 36^ per dozen, $10 95; i glass of 
milk per day, (5) 14^ per quart, $12.77. The above cited enrichment cost 
includes the addition of thiamine, riboflavin, niacin, and iron in accordance 
with the revised standard which went into etfect October i, 1943. 

These other nutritional reforms will actually cost the consumer who does 
get them from 50 to 100 times as much as the benefits of enrichment of 
bread and flour. Perhaps some can shave these money outlays appreciably 
by keeping a cow or pigs or chickens, but if they do raise the products they 
will have to expend time, money, and labor in doing so. The town dwellers 
cannot do so in any case, and the poor and especially the shiftless will not 
have the capital 10 do so. No, we must face the inescapable fact that enrich- 
ment of wMte flour and bread will do vastly more for a dollar in the interest 
of the poor than any other feasible food reform. 

An important nutritional reform which has had considerable success both 
in Europe and the United States is that of providing a special meal for 
school children. A famous and early form of this undertaking was inau- 
gurated in Oslo. Norway, some twenty years ago and has become known 
as the "Oslo breakfast." It consisted of the following, served in the morning 
at school to each child before the beginning of classes: 

1. a. Half an orange at the beginning of the meal to stimulate the appetite 
b. One-thifd of a liter of milk. 

2. One hard wholewheat biscuit or a piece of hard whole-rye bread 

(knekkebrod) with 'vitaminized margarine and rich cream whey* 

cheese. 

3. As much as the child likes of ordinary whole>wheat htead with wbef- 

chccsc or cod-liver paste. 

4. A raw carrot or an apple. 

It will be noted tliat the articles of food chosen for inclusion arc calculated 
to supply unusual amounts of the several vitamins and other nutrients in 
well-balanced proportions to make up for the deficiencies of the diet which 
the child may receive at home. 

In the United States the school meal program has prevailingly taken the 
form of a midday lunch. Tin's program, admini'^tererl by the Civilian Food 
Requirements Branch of the War Food Administration, provides to par- 
ticipating school.s a cash reinil)ursement for part of the food costs, or donations 
of food purcliase<l through market price support programs. For example, 
a school serving a complete lunch with a glass of milk may receive up to 
nine cents a meal from federal funds. For a less complete meal, the cash 
allowance may fall as low as four cents or two cents for milk alone. Cash 
allowances are made for only one meal per day per child. Costs of the meal in 
excess of the federal allowance are cared for in some states by state funds and 
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in other areas by local boards of educatum. In many instances children who 
are able to pay are charged for the meal, but federal assistance is conditional 

upon the provision 'tf a free meal to chiklron who are unable to pay. The pro- 
gram is n|)erating in (. very slate in the Union and lias affected five million 
children in thirty thousand schools. It represents the most successful country- 
wide attempt to supplement meager diets among school ciiildren by at least one 
wdl-ro»nded meal a day. Unfortunately, the poorest school districts are 
often unable or unwilling to provide by local funds for the costs above 
federal aid. 
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CHAPTER XII 
SUPPLIES AND COSTS OP ENRICHING INGREDIENTS 

Of the vitamins in use for enrichnient purposes, tliianiine was ilic first 
to be produced in subslautial volume. Commercial production began in 
1936 in small volume and the product at that time sold at $iaoo per gram 
as oompared with $400.00 per gram ior the pure vitamin isolated from natural 
sources. The demand for thiamine for experimental purposes was relatively 
larc^c as soon as the synthetic product became availaMc There followed 
shortly a lari,'e nttnil)tT (<\ sricntific papers dealint? with its clinical uses and 
the demand for iliciapeutic ])U!pi)scs rose stiadily as increasing qiiantitie.s 
came on the market. During the latter part of 1940 the price had been pro- 
gressively reduced to about $1.00 per gram. 

The demand for niacin and ribofkvin as well as for dry iron preparations 
for food purposes was relatively minor until enrichment of bread and flour 
was proposed at the flour hearings in November T040. Production of 
adequate supplies of niacin presented no major scientilic prohlcins, but a 
large amount of development work on a factory scale was required before 
an economical process of prodiKtion was evolved. Iron reduced by hydrogen 
for enrichment purposes was ahneady available and it was only necessary 
to expand the output. 

The supply of niacin has, however, continued to be somewhat scanty, partly 
because of the rapidly rising demand for enrichment especially in view 
of the higher levels which came into effect Octolx r i. 1043. partly because 
of increased demand for export to our allies, and i)artly because of shortages 
of raw materials and reagents. It is made chiefly by oxidation of qtiinoline 
deri\ ed from coal tar. The fadlities for production of qttinoline have been 
barely sufBcient. Niacin has been allocated for enrichment purposes without 
interruption but the margin of supply has been inadequate for safety. How- 
ever, measures have been recommended which should eliminate any dan^jer 
of shortage by mid-autumn. Niacin was formerly produced from nicotine, 
whence its name nicotinic acid. With the approval of the Food and Nutrition 
Board the use of the name "niacin'* was accepted to avoid the false popular 
impression that something akin to nicotine was being added to foodstuffs. 

Riboflavin presented a difHcult synthetic problem. The resolution of the 
scientific nu<\ technical prolilems ref|uired a long period of time and it was 
not until the late sjirin!.,' of 1043. ^""y two years after the inauguration of 
the enrichment program, that atietjuate supplies of riboflavin l)egan to be 
available. This fact was reflected in the repeated postponements of the 
riboflavin requirement under the federal definition for enriched flour. This 
requirement was finally put into effect October i, 1943. When it took effiect 
it added abrupdy and materially to the costs of enrichment and there was 
coTirern for some time that these increased costs woidd lead to retrenchments 
by millers in tiie practice of enrichment, but this wa« fironiptlv met by price 
reductions for all ingredients. The slight color contributed by riboflavin to 

8« 
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wlBte.floiin was also a matter for unfavorable oonuneiit. However, ooncem 
about the matter has diminished widi experience. 

The proii^rr«<: of the eurichincnt program has been q^rrrifly facilitate.! I n 
an iiicreasiiif^ly far-siijlited attitiule on the part of vitami:^. {iroduccrs witli 
regard to reduction of prices as volume of sales has exj>anded. Because 
of the historical facts about their introduction into commerce, the vitamins 
were at first regarded by many as. belonging to the pharmacetttical trade. 
However, as demand for enrichment purposes grew this outlet has come to 
be recoqiiizcd as the controlling factor in the situation. Wholesale prices 
of each of the three principal vitnmins at .successive intervals arc indicated 
in Table 8. Figure T shows the course of the sum of the costs of enrieliing ' 
ingredients for enriching lOO pounds of flour from the beginning of 1941 
to date.* Tbeae prices are those of the bare ntttrient ingredients and do 
not cover the dihient and processing of premixes nor the costs of mixing 
the ingredients uniformly into flour or bread. No allowmnce is made for 
the small amounts of nutrient^ natnrrdiy prcs<'t)t in flotUT nor fOT any factor 
of .safety such as good commercial practice requires. 

The Ofijce of Price Administration allows millers to sell enriched flour 
at a price sufHdently above that ^ed for ordinary flour to cover prevailing 
enrichment costs. The oflktally recognized overall costs of enrichment were 
12 cents per 100 pounds of flour, according to the latest adjustment of price 
ceilings. The nutrient costs per pound loaf of bread are now between 0.0$ 
and 0.06 cent ; no price differential has been allowed for enriched bread over 
ordinary white bread. 

TABLES 

PftKB or EmicaniG IiiGRBDmim at Su o ua a aiva Dates 



Thiamlnp Rlfxifl.iviri Niacin Iron 

Date per gram per gram per ixmnd per pound 

Jan. 1941 ^.80 $8.00 $0.70 

May...' 0.6s 8.00 0.70 

Jan. 194a 053 7.50 0.75 

Apr. 0.48 6.50 0.75 

July 0.41 5.50 0,7s 

Oct 0.37 500 0.75 

^*y<9i3 0.33 5.00 0.75 

Jidy 0.39 S.oo 0.75 

Oct 0.29 $0.49 4.09 0.75 

Nov 0.265 0.43 4.09 0.75 

Jan. 1944 ♦ 0'*5 3-63 o.75 

r<ii 0.20 0.28 3.18 0.75 

Aug 0.18 0.23 3.18 0.73 

Oct* 0.16 o.so 3.f8 0.75 



The ownership of the patents controlling the production of thiamine by 
Research Girporation, New York Gty, bats bea an important factor in 
securing a progressive reduction in enrichment costs. Resourch Corporation 

* Enrichment of bread widi high viUmwi jreut oost wmewfaat len than widi syntiietics 
daring the first half of this period. 
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is in effect a non-profit orj^^nization. since its management of patents is for 
the pro<luction of revenues with which to support scientific research. Its 
IKjHcy with respect to thiamine patents has been guided by a consideration 
of the public benefits to be derived by the enrichment program and the obvious 
dependence of the extent of enridiiiieQt vpoa the costs of the necessary 
ingredients. The thiamine price poliqr has in turn set the pattern for the 
pricing of other vitamins. Those vitamins which have come into promi- 
nence for purposes of enrichment of staple foods have become cheaply 
available on the market both for enrichment anH pharmaceutical purposes. 

The pliarmaceutical use of the enrichment vitamins still remains an impor- 
* tant factor hi the market. Under war conditions it is not permissible to publish 
details of allocations of vitamhis for various purposes. A few significant data, 
however, have been rdeased by the War Food Administration in a press 
release of March 20, 1944. About 74 percent of the thiamine allocated in 
1944 is expected to go to civihans, about 9 percent to our armed forces, and 
about 17 percent to our allies and other friendly nations. Of the allocation for 
United States civilians, 56 percent of the thiamine will be used to enrich food 
and about 44 percent win go into pharmaceutical preparations. In tiie case 
of riboflavin, about 84 percent of the total allocation goes to United States 
civilians, of which slightly less tl i in !ialf is designated for food enrichment 
purposes and about 40 percent for [)harmaceutical preparations. Niadn is 
produced in two forms : the free acid and the amide. The bulk of the former 
is used for enrichment and nearly all of the latter for pharmaceutical prepara- 
tions. A little more than 60 percent of the 1944 production of both add and 
amide will be allocated to United States dvilisui uses : 95 percent of tiie amide 
is for pharmaceutical use and 98 percent of the add is for food enricfament. 
The latter is many times larger in quantity. 

About twenty-five firms are engaged in supplying enrichment tablets, wafers, 
or premixes for the use of millers or ljakor«. As many of these firms have 
representatives at many distribution centers, supplies and tcciuiical information 
about enrichment are available in every section of the country. 

Disinterested information about enrichment Irom the standpoint of the 
baker and miller can also be obtained from the American Institute of Baking, 
1135 Fullerton Avenue, Giicago, Illinois, or from the Wheat Flour Institute, 
309 West Jackson Boulevard, Chicago, Illinois. 
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FIGURE I 

To these cosU must be added a safety factor as well as feed-in and control costs to 
total coflls of enricfament See page 85. 
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CHAPTER XIII 

FORTIFICATION OF RELATED PRODUCTS 
General Poucy 

From the inception of the enrichment program concern has been expressed 
in the Food and NutrittiMi Board hs to the ultimnte extent to which foods 
.should be artificially fnrtified. One of the principal criticisms which has 
been leveled at the enrichment program is that the publicity incident to its 
introduction is likely to give the public an exaggerated idea of the importance 
of synthetics in food stuffs and to constitute an invitation to producers of other 
foods to f dlow the eaomple of the milling and baking industries. Aooordiogiy, 
the subject has been debated at great length and repeatedly in the meetings 
of the Food and Nutrition Board and its committees. 

In August 1941, a questionnaire entitled "Which Vitamins Should Be 
Added to Which Foods and Mow Much?"** was circulated to all members 
of the Board. A majority oi the members of the Board responded to the ex- 
tended series of questions and die compilation of their replies was brought 
up for discussion at its next meeting. The almost unanimous diinktng of its 
members was about as follows: 

**. . . that deficiencies arise from two causes (i) losses of nutri- 
ents by refining processes, (2) disadvantageous choices of foods. 
When cither of these evils appears to be otherwise irremediable, 
except by slow processes of education or by unpopular legislation, 
artificial enrichment may supply a useful remedy. 

"The great majority of the Committee deem it important that the 
aggregate effect of any artifidal enrichment of general purpose foods 
shall have the effect of a closer approadi to natural dietaries of good 
quality rather than a greater departure from such dietaries. Enrich* 

ment should accordingly be limited to a few staple j^eneral purpose 
foods and the resultintr dccrree of enrichment of the diet should not 
surpa'^- the levels of good natural diets. 

"Artificial enrichment of foods for {general use is sanctioned only 
for the pur|)Ose of rertifvint^ dietary deficiencies which adversely 
alTcct substantial segments of the population and which cannot, be- 
cause of economic restrictions, popular prejudices or other equally 
valid reasons, be corrected promptly by better choices of natnnl 
foods. The chosen vehicles of enrichment shall be those which are 
cmtsumed in relatively large amounts by all or nearly all pe<^e witiiln 
the afTectcd segments of population. The propnnrnt nf an artificial 
enrichment shall Ixrir the burden of proof of need for such enrich- 
ment, of the efticai V of the enrichment proposed and of the absence of 
secondary adverse influences of such enrichment. 

Food and Nutrition Boarj} Bulletin I, pp. 176-177, September, 1941. MimeograLphed. 
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''When an existing widespread deficiency of a particular nntrient 

can be traced in major part to the refitiinfj of a staple food, that food 
shall he the preferred vehicle of that enrichment of the dietary. If 
such a refined food is artificially enriched, it ^hall be enriched to levels 
of each added nutrient within the range of the natural occurrence of 
each si:ch nutrient in the food in its unrelined state. 

**\Vhen the existing deficiency in the dietary cannot be traced 
largely to a refining practice affecting a particular food, any staple 
food may be diosen as the vdiicle of enridunent, provided die food 
belongs to a ^fpe which includes important carriers of the nutrient in 
question. In such case, enrichment shall approximate the natural 
levels of the most signilicant staple carriers beiong^ing to that type." 

It is obvious that the need for the fortification of any foodstufl will depend 
not only on its current nutritive value and the extent to which it is consumed 
by the public, but also upon the nutrients supplied by all other items of the 
national dietary. Ideally » a proposal to fortify artificially any particular food 
would thus require a re-survey of the entire dietary, a labor which is far too 
great to be repeated each time such a proposal is made r^;arding a minor food. 
Yet if there is to be fortification of foodstufTs at all it is necessary that some 
qualified authority should constant] v roncern itself with the total efTect of all 
additions which are being currently made. The Food and Drug Administra- 
tion expressed concern about this aspect of the matter and appealed to the 
Board for a st ate me n t of guiding principles. In raqponse to this request, the 
foUowii^ resolution was adopted by the Board on October i, 1941 : *^ 

"Whereas there exist deficiencies of vitanuns and minerals in the 

diets of significant segments of the population of the United States 

which cannot promptly be corrected by public educating in the proper 
choice of foods, be it resolved, in order to correct and prevent such 
deficiencies : 

**(l) That the Committee endorses the addition of specific 
nutrients to staple foods (as indicated under 6 below) which are ef- 
fective vehides fcnr correcting the above defidendes in the diets of 
the general population or of significant age, geographic, economic 
or racial segments thereof ; 

"(2) That the Committee opposes the inclu■^^on of additions of 

specific nutrients under definitions and standards which may be 
promulgated under the Food, Drue; and Cnsiuelic Act except in the 
case of foods whicli cnn>titute such elTective vehicles of distribution; 

"(3) That the Committee favor> uiie(|uivtx-ally the fulfillment of 
the nutritional needs of the people by the use of natural foods as 
far as practicable and to tiiat end encourages education in the proper . 
dioice of foods and the betterment of processes of food manufacture 
and preparation so as to retain more successfully the essential 
nutrients native thereto ; 

* Food and Nutrition Board Bidlctin, Vol. I, pp. I93-I93. October, 194T. Mimeographed. 
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"(4) That to avoid undue artificiality of food supjilv the Com- 
mittee favors whenever practicable, the choice as vehicle^ for th«' 
corrective distribution of vitamins and minerals those foods which 
haye suffered losses in refining prncesses and recommends that tlie 
vitamins and minerals added to such foods should preferably be . 
the kinds and quantities native thereto in the tmrefined state ; 

"(5) That the addition of other than natural levels of vitamins 
and minerals to foods which arc '<nitaMc as vehicles of distribution 
may be sanctioned when ni<»rc natural routes arc practically unavail- 
able as nica>urc:s to correct known nutritional dcticicncies ; 

**(6) That at present the Committee favors appropriate enrich- 
ment of flour and bread (and perhaps corn meal), the fortification 
of milk widi vitamin D, the suitable addition of vitamin A to table 
fats and of iodine to salt for dietary use. There is no infonnaticm 
available to the Committee at the present time which' indicates that 
it will be desirable to recommend the addition of vitamins and minerals 
to foods other than those named. 

"(7) That specifically the Committee opjioscs the addition of syn- 
thetic vitamins to carbonated bevt-raiics and confectionery." 

Certain features of the above resolutions may require some iujtcrpretation. 
Paragraph (2) refers to the addition of nutrients to (e covered by definitions 
and standards promulgated under the Food, Drug, and Cosmetic Act. The 

purport and meaning of ^se definitions has already been discus^e 1 In Chap- 
ter IIT. Such defmitions and standards exist only for a relatively small num- 
ber of foodstuffs and it seems improbable that the majority of the very large 
number of foods in use, and especially those of a proprietary character, arc 
ever going to be so deAned and standardized. The Administrator, it will be 
recalled, is under obligation to issue sudi definitions and standards only if, in 
his judgment, honesty and fair-dealing in the. interest of the consumer will 
be promoted thereby. 

A food for which no standard has been promulgated and which is manu- 
factured from two or more ingredients must carry on its lal)el a list of the 
ingredients from which it is fabricated. A standarized food is not reijuired to 
carry such aii ingredient statement, but it is unlawful to add any ingredient 
which the standard does not specifically permit. The addition of vitamins or 
minerals to other foods b not prohibited by law so long as diere is no conflict 
with general provisions of the act. The administrator is given broad authority 
to promulgate rej^ulations for the efficient enforcement of the Food. Drug, and 
Cosmetic Act and specific reference is made to requirements for labclinjj of 
"foods for special dietary use." A fooil to which vitamins or minerals has been 
added to enhance its nutritive value is subject to these regulations irrespective 
of whether or not a standard has been promulgated for that food. 

Para^n^ph (6) refers to a different ckss of foods, namely certain staples 
which the Board regards as in need of certain types of fortification in the 
interest of pu!>lic health. Only as regards this limited list of foods is the Board 
disposed to advocate the use of synthetic treatments. 
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Paraprapli (7 ) specitically opprxrs the addition of vitamitT? to carbonated 
beverages and confectionery. This is in conformity wilh tlie dec ision of the 
Board not to ratify tlie vilaniinization of sugar even though it constitutes a 
bulge fraction of the average caloric intake. Sugar consumption in the United 
States amounts to about 100 pounds per capita per year, whidi is much larger 
than that of any other country. The reason for this adverse decision is the 
fear that the vitaniini/.ation of sugar and products composed essentially of 
sugar would lead to a further increase in their cojisumption to the detriment of 
health. The widespread belief iliat there is a relationship between sugar con- 
sumption and the incidence of dental caries was u factor influencing this 
dedsioQ. A mote important consideration is the propensity, especially of chil- * 
dren, to eat large amounts of sweet things and to consume considerable quanti- 
ties of soft drinks between meals. They thus spoil their meal-time appetites 
for more wholesome foods which are necessary to provide a wdl-rounded 
nutrition. 

The Food and Dm^ Administration has ado{)tcd a policy of essentially simi- 
lar character to that above endorsed by the Food and Nutrition Board. It is 
stated as foOows:^' 

"Statbmbnt op Policy of tbb Fbdceal Secubity Agency undbb 
THB Fbdbral Food, Druc, and Cosmnc Act With Rbspbct to 
TBB Addition of NtmuTiVB Ingbbdients to Foods 

"The labeling or advertising of a food as enriched with vitamins 

and minerals is an implied promise to oonsiuners that it contains, in 
addition to the normal constituents of the unenrichcd food, sufficient 
vitamins and minerals to make a substantial contribution to the nutri- 
tional welfare of i)ers()ns eating the enriched food in customary 
amounts. In order to promote honesty and fair dealing by fulfilling 
dlis implied promise, it is necessary that the kinds and quantities of 
enriching ingredients be determined in the light pf deficiencies of the 
various nutritional factors in the diets of the pt^mlation in general 
and of significant population groups, the place occupied by the food 
in such diet":, ntid the suitability and effectiveness of the food as a 
carrier of the enriching ingredients witliout undue separation or loss 
before consumption. 

"Honesty and fair dealing will best be promoted if such enriched 
foods as are made available to consumers serve to correct such 
deficiencies and furnish a reasonable margin of safety. Enrichment 
above the levels required to accomplish this end is wasteful and con- 
trary to the interest of most consumers ; nutrient factors in concen- 
trated form are available for use in those special cases of deficiencies 
in the diets of persons who do not constitute signilicant population 
groups. Enrielimcnt of foods with nutrients that are supplied in 
adequate quantities by the diets of all significant i)opulation groups 

** Federal Register 8, 9170, July 3, Sec Appendix A-14. 
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is not only wasteftd but tends to confuse consumers as to their nutri- 
tional needs. 

"Knowledge of the roles in human nutrition of various oompo* 
nents of food, particularly the vitamins, is iiicoinplete. There is rea- 
son to beh'eve that as new information is developed food factors not 
now recognized as essential may be shown to be necessary to adequate 

nutrition. 

"Most natural foods contain a wide variety of needed factors in 
significant amounts. It is highly probable that a diet of unenriched 
foods so chosen as to contain the required quantities of the presently 
known needed vitamins and other factors would more nearly supply 
all needed factors, known and unknown, than a diet which is raised 
by enrichment to adequai^ in the vitamins and minerals now known 
to be needed. 

"liven though adequate nutrition could be better assured throue^h 
the choice of natural foods than through reliance on enrichment, 
unenriched foods of the kinds and in the quantities necessary for 
adequate nutrition are not now available to substantial parts of the 
population and are not likely to be available soon ; nor are most con- 
sumers sufficiently educated on nutritional questions to enable them to 
make an intelligent choice of combinations of unenriched foods on the 
basis of nutritional values. 

"Because of the lack of adequate production of a numljer of foods 
high in certain nutrients and the lack of consumer knowledge of 
nutrition, appropriate enrichment of a few foods widely consumed 
by the population in general or by significant population groups will 
contribute substantially to the nutritional welfare of consumers and 
to meeting their expectations of benefit. Enrichment of thc^e foods 
which are not a substantial part of the dietary of any signiiicant group 
tends to confuse and mislead consumers tlirough giving rise to con- 
flicting claims of nutritional values and by creating an exaggerated 
tmpressioa of the benefits to be derived from the consumption of 
sudi foods. ' 

"If the oystomary process of manufacturing a staple food refines it 

so as to remove sigTiificant quantities of nutritive factors present in 
the natural product from which the food is made, and if the refined 
food is a suitable and efficient carrier of the factors so removed, some 
nutritionists advocate the restoration of such factors to the leveb of 
the natural product as the most desirable basis of enrichment. To 
the extent that restoration serves to correct deficiencies of such 
factors, it is consistent with the promotion of honesty and fair dealing 
that refined foods be enriched on a restoration basis. However, when 
tlie evidence shows that the restoration levels are too low to correct 
deficiencies, or tliat deficiencies exist in other factors for which the 
refined food is an efficient carrier, the promotion of honesty and fair 
dealing may require the inclusion of corrective quantities of nutritive 
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factors in the ciiric!u'«I food even though such factors are present in 
smaller quantities or wholly lacking in the natural product Irom 
i^iich the food is maide. Sttnilar considerations may require the 
enridiinent' of unrefined foods. 

Watson B. Miller, 
Acting Admimsirator" 

Macaroni 

The first type of product, other than flour, bread, and farina, to be con- 
sidered for enrichment was the alimentary pastes, including macaroni, spa- 
ghetti, vermiccUi, etc. Hearings were called by the Federal Security Adminis- 
tration to be hdd November 3, 1941, to consider definitions and standards of 
these pro du ct s , not including: eniidied forms of them. Industry expressed 
its desire for enrichment standards but the government introduced testimony 
that such enrirhtTicnt was not in the public interest. The Chairman of the 
Cereal Committee of the Board was empowered to present the Board's view 
on this question. The principal ground for seeking authority to enrich such 
products was the alleged need for enrichment nutrients on the part of special 
groups, notably those of ItaUan origin for whom these foods are traditional. 
However, from evidence collected and presented at the hearing, it appeared 
that the traditional Italian method of cooking of such products results in a sub- 
stantial wastage of the added vitamins owing to their leaching out into the 
cooking water which is largely discarded. Particularly on this account 
the enricliment ot these products was opposed by the Board through its agent 
at these hearings. The issue has been raised anew by the industry on the 
ground of additional evidence but the Board has not seen fit to reverse Its 
former dedsion. Further investigation indicates that macaroni and the like 
range second to bread in furnishing calorics to pcnp!c of Italian orit^in. In 
addition, the consc(inences of the losses in cooking are now aggravated by the 
relatively scant supply of the various vitamins required. 

Rice Improvement 

It was inevitable that white rice would become u c.indidaie iur enrichment. 
To a limited extent producers of rice in package form have adopted the prac- 
tice of spraying the exterior with a vitamin solution, thus improving the nutrient 
value in a manner similar to that of the enrichment of flour. This practice has 

not been formally submitted to the Board for approval, and it is doubtful 
whether stu b a practice would be sanctioned. Owing to the prevalent custom of 
rinsini: rice ttK ioni^'bly before cooking there is considerable likelihood that the 
added nutrient^ will be lost before the rice is prepared for the table. Label 
warnings again>t preliminary rinsing are not likely to be generally observed. 
Certainly as regards rice sold in bulk such precautions could not be made 
effective. 

Proposals have been made by at least two inventors that white rice trains 
should be impregnated with vitamin solutions and dried for shipment and sale. 
In order to avoid wetting and drying the whole of the rice, it is proposed that 
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siu h treatment Ix' applied to only a small pfirtion of the total and that tli!> 
highly fortified rice be mixed in suitable small proportion with the main mass. 
The treated rice is of tmaltered appearance unless riboflavin is used; in that 
case Uie treated grains are prohibitively yellow. For thianriiie and niadn sndi 
a practice has possibilities which seem worthy of consideration, at least for 
areas where riot i- ( onsumed in large amounts. 

Rice not i sta|)le for the vast bulk of the American population. The aver- 
a,c;e annual cuiisumption amounts to only 5.2 jx^unds. In certain states, notably 
South Carolina and Louisiana, the average per capita consumption is 40 pounds 
per year, and in particular localities it may rise to 100 pounds. Rice con- 
sumption is highest in those areas where it is produced or where it onoe was 
grown in large amounts, as in the eastern part of South Gu^na. In such 
regions there is ample justification for improvement of the nutritional quality 
of white rice. Perhaps it can best be cared for by state action rather than by 
a national movement in view of the non-uniformity of its use. 



A- \\\ the case of wheat, retention of the natural vitamins of the grain m lu u 
of arliiicial fortification offers (li>tinct jMssibilities, and pcrliaps is to be pre- 
ferred. A process for achieving this result is the so-called *'rioe conversion 
process*' operated at tiie present time by Mars & Harwell, at Houston, Texas. 
This process had its origin in a housdiold i)racticc traditional in certain parts 
of India, in accordnnre with wliich rice in paddy form is steeped in 1y>t water 
and dried before milling. The effect of such steeping is to loosen the hulls so 
that they are removed much more readily, esiiecially when milled by pounding 
in hand mortars. The bran coats tend to be removed less completely in the 
case of sudi parboiled rice than in rice which is milled in its initial dry state. 
However, imuh more important than this is the observation which first was 
made by W. R. Aykroyd," that the entire grain is impregnated with the 
nutrients extracted by the steep water In consequence, the vitamins originally 
in the bran coats are found to be fanly uniformly disseminated throughout tlic 
treated grain. 

In the modern version of the parboiling process the impregnation of the 
grain is aided by the successive use of vacuum and hydraulic pressure so that 

a substantially better conservation of the nutrients can be achieved. Accord- 
ing to M. C. Kik ^ the nutrient content of converted rice is typically as follows: 



Converted rice tends to be somewhat yellowish in color tn the raw state. 
This may somewhat handicap its sale. The color, however, is largely dis- 

*The ef7crt of parboiling and milling on the aiitinairitic vitamin (Bi) and phosfiliate 

content of ri( r. Journal nf fTyqicne 3a: 184 (lQ32). 

••Cereal Chemistry 20: 5O3 (1943). 
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sipafed during cooldiig, to that the cooked product presents a barely discernible 

contrast to ordinary white rice. The conversion proce';^ ronfer? a g^lazcd 
surface on the grains which is of material aid in maintaininj; their shape when 
cooked and in avoiding stickiness of the mass. This feature will undouhtedly 
be very attractive to the majority of rice eaters. The glaze on the rice prom- 
ises to be even more important to tiie rice imHer. One of the largest costs 
involved in tbe milling of rice is the rather extensive breakage of the grains 
which occurs during milling. Converted rice mills with substantially less 
breakage. This is a distinct economic advantage to the miller as he must sell 
his broken grains at greatly reduced prices. Much of the broken rice is mar- 
keted as brewers' rice for beer production. The promoters of the process claim 
that the saving in breakage compensates for tfie cost of apptyii^ the con- 
versxm process. At present, facilities are available for the practice of con- 
version on only a tiny fraction of the animal rice crop and under present war 
conditions it seems unlikely that adequate facilities will !)ocomc available for 
treating any large amount of rice. Tlie process has undoubted merit but fur- 
ther experience will be required to establish the cost factors and the market- 
ability of the product to the satisfaction of rice millers generally. 

The original patents *' are owned by Rice Conversion Limited, of London, 
which has plans to introduce the process into the large rice consuming areas 
of Asia where it will have a great usefulness if its commercial feasibility is 
demonstrated. 

Under MILLING op Rice 

A more imnndiately available approach to the rice problem is that of tmdcr- 
milling. The commercial demand for rice under present war conditions is so 
keen that millers are most anxious to produce a maximum yield of salable 
rice. The buyer is also willing to accept rice of a poorer appearance and 
quality than he usually <feniands. The yidd can be incrisased by un^rmilling, 
not only to the extent of the weight of the inner bran coats retained by the grain 
but also to a substantial degree by reducing breakage through shortening the 
milling process. Conditions are thus ideal for promotion of the production 
and sale of undcrmilled rice and the Food and Nutrition Board has con- 
sidered it wise to encourage the adoption of this practice Ijy the industry. If 
the public becomes habituated to a somewhat undcrmilled grade of rice it 
should facilitate its competitive sale in the future when more normal con- 
'ditions are restored. 

Several meetings have been held with groups of rice millers of the Rice Mill- 
ers' Association and their representatives, who. in general, were found to be 
favorable to this course of action. One obstacle to the fostering of the sale and 
use of an undermilled grade of rice has been the lack of any standard for such 

British No. 510.026 Apr. 10, 1940 to Erich Gust.iv ITuzenlaub & John Heron Rogers. 
British No. 522,353 June 17, 1940 to Erich Gustav Huzcnlaub & Jolin Heron Rogers. 
U. S. No. 2.239,608 Apr. 22. 1941 to Erich Gustav Huzenlaub, ct al. 
U. S. Na 2,268,486 Dec sOb I94> to E. G. Huzenlaub^ 

U. S. Na 2^,737 June 23, 1942 to Erich Gustav Huienlaub & John Heron Rogers. 
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a grade of rice established by the Grain Products Branch now connected with 
the War Foml Administration. The estabh'shment of such a standard was 
soug'ht by the rice milling industry and the Food and Nutrition Board sup- 
ported its petition. At a meeting of the rice tnilling industry held in New 
Orleans on December 4, 1943, consideration was given to the degree*of nulling 
which, in the judgment of the millers, would be required in onter to make^fhe 
rice marketable. Some tentative standards were arrived at by common agree^ 
mcnt by selection frr>m a scries of samples milled to varinn=; decyrees and 
analyzed by Dr. M. I . Kik. of the University nf Arkansas Agricultural Col- 
lie, Fayetteville, Arkansas. Dr. Kik has collaborated extensively with 
tlie Board in collecting information about rice and rice milling and has made 
mmy contacts with the industry. 

It developed at this meeting that the rice millers strongly favored the use of 
the term "unpolished" rather than "undermilled." It was also evident that 
in the opinion of rice miller< flie removal of a substantial part of the bran coats 
is necessary to make a marketable rice. It docs not apcar to be a simple matter 
to control the degree of milling to a precise vitamin content by process of visual 
inspection. However, in the belief of the rice millers and of Dr. W. D. Smtdi 
of the Grain Products Branch Inspection Service, with experience nuUers 
would be able to matdi selected samples fairly dosely on appearance. Actual 
analysis of commercial samples will be necessary to detennine how well this can 
be achieved. 

Following this meeting with the rice millers, the whole subject was placed 
before the Food and Nutrition Board, which accepted the tentative standard 
selected from Dr. Kik's samples as a sufHcient nutritional improvement over 
white rice to merit the Board's endorsement. Such a grade of unpolished 
rice is expected to compare in the freshly milled state with white rice as 
follows: 



In practice the miller will necessarily mill so as to retain the maximtun amount 
of thiamme consistent with a suitable appearance of the rice and, incident 
thereto, accept the best that he can get with respect to the content of the other 

nutrients. 

It is clear that the nutritional qualily of such unpolished rice, while greatly 
superior to that of white rice, leaves much to be desired. Another short- 
coming of unpolished rice is its questionable retention of thiamine during 
Storage. Such meager data as are available indkate rather substantial losses 
in storage at summer temperatures and humidities. These data need con- 
firmation. At the present time, however, an added reason for encouraging 
undermining of rice is the better conservation of the food supply throtigfa 
increased yield of edible rice from a given quantity of rough rice. 



Milligrams per pound 



Nutrient 



Unpolished rice White ric« 



Thiamine. 
Riboflavin 
Niacin ... 
Iron ..... 



0.8 to I. o 0.3 

0.15 0.1 

12. 8. 

5. a. 
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On these grounds, representations were made to the War Food Adminis- 
stration in favor of the issuance of a standard lor such a nutritionally improved 
rice. This standard, issued in March, 1944 and cttectivc April i, 1944, is 
stated in tlie follow^ words : 

''Milled rice shall be whole or broken kernels of rice of the 
daises specified in dieae standards, from which, (a) in the case of 
miUed rice other fhan nulled rice of the spectal grade unpolished 
milled rice, the hulls and practically all of the germs and bran layers 

have been removed, or (b) in the rn<e of rnillerl riro of the special 
grade unpolished milled rice, the hulls and the outer bran layers, 
but not the inner bran layers, and a part of the germs, have been 
removed." 

Olvviotisly, this presents a rather vague definition from a compositional 
standpoint. However, the Grain Inspection Service is not equipped to per- 
form elaborate analyses and must rely primarily upon visual inspection. 
Under these drcqmstances, a more definite description must await extensive 
.operating experience. 

In order to be consistent with tfie general anti-inflation policy of the gov- 
emment under present war condition?, the Office of Price Administration 
felt compelled to formulate price ceilings for unpolished or undcrmilled 
rice lower tlian those set for white or fully milled rice. The price range per. 
100 pounds for fully milled rice is $6.20 to $8.25 ; tliat for undermilled rice 
is $5.70 to $7.40. The lower price ceilings for the undermiUed product are 
intended to aidjnst for the greater yield of rice produced. Many rice miUers 
feel that die price cdUng differentials over-compensate for this factor and 
tend to discouraq-e the produetioii of unpolished rice. The facts are not 
clearly established and tlie OlTice of Price .A.dministration has expressed 
itself as open to further evidence on the issue. 

It will be clear from the above that the nutritional improvement of rice is 
at present in an experimental and developmental stage and it is too eariy 
to forecast its practical success. 

Corn Embicrmbnt 

Because of the prevalent relationship between the incidence of pellagra 

and the consumption of corn as a staple, the possible enrichment of corn 
meal and grits early engaged the attention of the Food and Nutrition Board. 
Corn is consumed as a staple commodity largely in the southern states and 
since it is the cheai)est of all cereal pr(»ducts it tends to be used in lieti of 
wheat by low-income groups and in increasing proportions in hard limes. 
Com is by nature deficit in niacin, the whole grain usually containing 8 to 
10 mill^inuns of niacin per pound, as compared with about 30 in wheat. 

In the South as a whole, corn is consumed as meal and as grits. Most 
of the meal produced in the South is substantially whole com meal from 
which only part of the outermo';t chniT-like membrane is removed. On the 
average, such com meal constitutes half or more of the total corn consump- 
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tion. In rural areas it may constitute almost the entire supply. In cities 
whole corn meal may fall to a much smaller projjortion of the whole. 

In addition to liic home pjrown supply of corn products, a substantial 
ainoiiiit of corn in forms prepared for human consumption is brought into 
the South prindpally from the com bdt region of the West. These imported 
corn products are almost entirely of the determinated iFariety. Deter- 
minated meal has a substantial advantage over the whole corn meal from the 
standpoint of stability in storage and this is of advantage for spring and sum- 
mer consumption and for shippers who produce at a distance. There is a 
tendency for the local com crop to be used up first and for imported deger- 
mtnated products to succeed it toward the end of the season. Nearly all the 
grits consumed in the South are of the degerminated variety. There is a 
strong preference for white corn in tbit South and nearly all the corn used 
for human consumption, both locally grown and imported, is of that type. 

Corn for human consumption constitutes, of course, only a very small 
fraction of the annual crop, the bulk of the corn produced being used for 
Stock feeding. Accordingly, corn prodtioed for human use constitutes a 
minor fraction of the com industry as a whole. The com coming into the 
South from the Middle West is almost entirely produced by a small number 
of relatively large millers. Ahotit ihirtv of them cover the bulk of the busi- 
ness. On the otlu r liand, in the SduiIi the bulk of corn meal prodtired comes 
from small and often very small mills which in certain areas are encountered 
at almost every cross-roads. It is estimated that there are about 10,000 such 
com mills in the South. Many of tiie millers ojierate only occasionally, as 
•on rainy days or on Saturdays when the farmers come to town for their 
weekly shopping, bringing their com to be ground at the mitt. Toll milUng 
is a very extensive practice. 

Naturally, these two groups of millers have little in common. The larger 
niid-westera millers do not encounter pellagra and have little sense of the 
local problem as it presents itsdf in the Soutfi. They make up the influential 
fraction of the National Cora Millers' Association which, of course, does 
not include the very large numbers of extremely small millers in rural 
areas. The sole incentive for enrichment for the big millers, therefore, is a 
preferred position for their products, especially in southern markets. A 
large fraction of their business is done in other areas where pellagra is not 
a recognized problem and much of their business is in the stock feed field. 
Operating as they do in higher priced labor areas, they fed the competitiQa 
of the southern small miller very keenly and accuse }Am, not without some 
justice, of often producing a highly unsanitary product. Infestation with 
mire i<; nafnrrilly very prevalent arounfl stidi tnills unless rigorously con- 
trolled, ami tlieir droppings are likely to be nxlufled in the incal. 

On account of these various factors, it has been very dilTicult to secure 
any tnumimity of action among the com millers. The small mtllers are hard 
to reach because of their numbers and remoteness and the large ones are 
without the incentive of an interest in the local [»t>blem. From a nutritional 
stniu!|)i fint it also ps<=ential that the whole corn meal and the degenninated 
products be treated differently. The former needs reinforcement with niacin 
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and, to some extent, with iron, while the latter requires the addition of thia- 
mine as well. Thiamine is the expensive ingredient of the enrichment for- 
mula. The method of approach to the small producers of wiiole corn meal 
must also be (juite different from that ot the approach to the large pro- 
ducers ot corn products. The former arc engaged largely in toll milling 
and put.up their goods in almost any convenient receptacle, very often with- 
out the benefit of any label whatsoever. They must be appealed to almost 
entirely upon the basis of their puUic spirit in making a contrihution to the 
nutrition of their community. The large millers, and especially those wlio 
put up their products in sjnall packaji^e form, must be oflfered whatever 
competitive advantage enrichment labels supply. 

ENaTCHMBNT OP WhOLE AND DbGERMBD PiODUCTS 

.\s a matter of practical necessity, different measures have been fixed by 
the Food and Nutrition Board as objectives in the case of the two types 
of com products. For whole com meal the jtresent aim is a standard of 
1.5 milligrams of thiamine, t6 milligrams of niacin, and 13 milligrams of iron 
per pound of meal. To achieve this, only the last two need be added. This 
involves little cost. To teach the small millers to use successfully the 
tx[X'nMve thiamine x-enis prohihitively difTicult. For determinated pro<!- 
ucts the aim should i)erhaps be the same ?is that for enriched flour, includ- 
mg thiamtne, riboflavin, niacin, and iron, but to set such a standard 
would delay adoption of enrichment of whole com products for many 3rears. 
To require riboflavin only in the dcgermed products would put them at a * 
great competitive disadvantaire on costc It has seemed more equitable to 
fix the same standard for degernied as for whole corn products. These 
"standards" are such only for the purix»ses of the Board's promotional 
efforts. No hearings have been held to fix official standards, and the industry 
has evinced no eagerness for such hearings. Without the interested collaln 
oration of industry the promulgation of federal definitions and standards 
would be of little avail since they have only a pernn'ssive character. In any 
case, such standards would not directly affect the great !>u!k of whr.lc corn 
meal production, as it dr>cs noi enter into interstate commerce. The cour-^e 
of the Board lias, accordingly, been to foster an interest in the matter 
Upon the part of the larger com millers in the hope that competitive interest 
will arise. As for the small com millers. South C^oUna is making an exten- 
sive effort through the agency of Oemson Agricultural College and with 
the aid of funds provided by Research Corporation to propagandize the 
small millers, acquainting them with the merits of enrichment, supplying 
them with enrichment mixtures and labels, and fostering the pubUc demand 
for the enriched products through educational processes. 

In addition. South Carolina, Alabama, and Mississippi have passed laws 
making mandator}* the enrichment of degerminated com products. These 
laws have caused considerable controversy and it has been necessary to post- 
pone the iviginal effective date in South Carolina. According to plan, man- 
datory enrichment of degerminated com products is to become effective in 
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these three states on February i, 1945, but the requirements are unfortunately 
not uniform in the three states. The wide spread shortage of com products 
for luiman consumption incident to war conditions has been a powerful 
weapon in the hands of those large corn millers who were unready for general 
corn enrichment and particularly for legislation to that effect. On the other 
hand, indefinite procrastination might have been enooontered if the other 
course had been chosen. Each southern state considering enrichment legis- 
lation should give careful thought to the que^ti'm as to whether or not en- 
richment of dcgcrminated corn products '^Imuld be required simultaneously 
with mandatory enrichment of bread and Hour. On the one hand, there is 
a temptation to take care of tlie whole matter at once and avoid the labor of 
fathering com enrichment legisbtion at a later time. On the other haoA, 
<q)position to com enrichment may in some areas imperil the passage of 
bread and flour enrichment if bread, flour, and com enridmient are incorpo- 
rated in the same Tiill. 

The enrichment 01 j^^rits presents a special problem. Stiix'rficial applica- 
tion of nutrients is likely to result in loss of the nutrients in rinsing Ix'fore 
cooking. Rinsing is a general, though not universal, practice. South Caro- 
lina requires resistance to loss by rinsing. Alabama and Mississippi merely 
.require a warning against rinsing on the label of enriched grits. The Soudi 
Carolina requirement can be met by mixing with the grits fragments of a 
highly fortified macaroni-like product. 

For the South corn products enrichment is an essential part of the enrich- 
ment program. Pellagra cannot be eradicated without the enriciunent of 
com as wen as wheat products. Intelligent wheat millers, especially if they 
are also com millers, will lend their heaiidest support to com piroducts enrich- 
ment. Without the complete eradication of pellagra the enrichment program 
can never be accounted a comfdete success in tiie c^es of tiie American public 

Breakfast Cereals 

As a part of its program for extending public education in the choice and 
use of foods fur 1)ctter nutrition, the Office of Defense Health and Welfare 
Service allowed j)roducers of approved food products to use the insignia of 
the Office in advertising matter. The privilege of the use of this insignia in 
participation in the national nutrition program csame to be coveted by food 
industries in general. Accordingly, a large number of applications were re- 
ceived by the Office for a part in fht program. For this purpose the OfTice 
exercises a scrutiny of the advertising copy and particularly of the food 
product advertised. Among the products seeking stich recognition imder 
the natiimnl nutrition program were numerous pre])ared cereals, commonly 
referred to as lireakfast cereals. As some such cereals are made from whole 
grains, others from refined grains, and still others are of intermediate diar* 
acter, the Office considered it necessary to adopt some standard of nutritional 
excellence and sought the advice of the Food and Nutrition Board on April 
27, 1942. In harmony with the previous decision of the Office that only whole 
grain and equivalently enriched cereal products were to be included in the 
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program, partictilar advice was wanted as to what should be considered a 
whole grain cereal for tliis purpose. To this request for advice the Board 
authorized the following reply, which is quoted in its final form as.adopted 

November 15, 1942: 

"Statement of Principle Concern ixn Breakfast Food Cere- 
als AND Amounts of Ckktain Nutrients (Suggested for 
Cereals Restored in Thiamine, Niacin and Iron). 

''The F( Mul and Nutrition Board of the National • Research 
Council int huie under the tt i in 'whole grain cereal products' nutri- 
tionally unimpaired grain products which contain their natural pro- 
portions of bran, germ and endosperm. The Board feels tliat in 
addition to sudi whole grain oereals, certain other 'breakfast* cereals 
are deserving of a place in the National Nutrition Prcjgram. 

'The Board favors every practicable effort to retain all natural 
nutrients, especially thiamine, niacin and iron in the processing 
of cereals. When, after satisfactory study, it l)ecomes apparent 
that loss of such important nutrients is unavoidable, their restora- 
tion to whole f^rain lc\els is desirahlc. 

"Products suitably restored should be included in the National 
Nutrition Program, but should be referred to as 'cereals restored 
in thiamine, niacin and iron' with the understanding tiiat restora- 
tion for the present includes thiamine, niacin and iron. 

"Supplementary Notes to Statement of Principle on Breakfast 
Food Cereals: It is the Ijclicf of the Committee on Cereals and of 
the Board that for the purposes of the National Nutrition Program 
this resolution provides a basis for answering the specific questions 
fn yoiur letter: 

"y. a whole grain cereal product is defined as a grain product 
which is nutritionally unimpaired, i.e., which has retained 

the specific nutrients of the whole unprocessed grain, and 
which furthermore contains the natural proportion of bran, 

germ and endosperm, 

"2-3. A cereal food made from the natural proportions of bran, 
germ and endospenn hut which has snfTcred substantial loss 
of one or more of its unportant nutrients in processing should 
not be considered a whole grain cereal product, and it should 
not be considered worthy of 'includon among the preferred 
foods in the National Nutrition Program. However, if the 
lo?<; sustained in processing is corrected f)\' rither iniprn\od 
methods of processing or by restoration of the lost nutri- 
ents, such product would be worthy of consideration in the 
National Nutrition Program, provided that in the repre- 
sentations concerning the latter type of food it is described 
as 'a whole grain cereal restore!! in thiamine, niacin and 
iron.' 
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"Cereal f(X>cls containing bran, germ and endosperm in 
other than natural proportions may also he included in 
the Xatiunal Nutrition Program it the tluamine, niacm and 
iron levels of the product f aJl within the range of vahies, as 
defined below» diaracteristic of the whole cereal from whidi 
it is made. Representation of such cereals may refer to the 
products as 'cereals restored in thiamine, niacin and iron.' 

**4. The principle applicaldc to a cereal product nindc from a 
mixture of cereal grains differs from tiie above only in that 
the nutritive levels should represent the weighted average of 
the component grains. 

"5. According to the resolution, special attention .should he given 
at this time to the content of thiamine, niacin and iron. 
Later, as knowledge increases and as methods develop whidi 
permit control of other nutrients, additional nutrients may 
need to Ix; considered. 

** 'For the purposes of determitiintj eligibility for inclusion 
in the National Nutrition Program, the following ranges of 
values of each of the nutrients in each of the grains shall 
be considered as acceptable oompUanoe with the whole grain 
levels. These ranges have been selected after study of all 
available, relial)le data and rither consideration of the fact 
that there is a considerable natural variaticm of the level of 
each of these nutrients in each of the grains dependent upon 
season, variety, soil, climatic conditions, etc. The ranges are 
chosen so as to exclude only inferior grades of each grain 
and a few exceptionally high values. They therefore repre- 
sent practically attainable values in round numbers rather 
than means or averages obtained mathematically. 

"Auomrra or Cbrtaw Nutsibmts Svggbstbd roa CkRBALS 
Rbstokhd in Tbiamimb, Niacin and Iion 



THIAMINE NIACIN' IRON 

nig. per pound mg. per pounU mg. per pound 

Wheat a. 0-3.0 34-36 t6-^ 

Oat8 3.0-4.0 4- 8 12-24 

Rice 1-5-2.5 20-30 10-20 

Com 1. 7 -a. 6 8-12 6 15 



"It is exi)ected there may be occasionally questions ui>on 
which you would like further advice. The Committee on 
Cereals and the Food and Nutrition Board stand ready at all 
times to give you all possible assistance. 

Adopted November 15, 1942." 

The discussion of this subject in the Food and Nutrition Pj'ianl clca-lv 
reveals that the fortification of l>reaktast cereals in the foregoing manner 
is a practice which the Board wishes to permit rather than promote. Many 
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expressions of Board members were to the eliect that whole grain cereals 
in the above designated sense represented a nutritional improvement over 
the refined varieties. However, the use of sudi breakfast cereals is not suffi- 
ciently extensive to bring them widiin the category of staple foods the enrich- 
ment of which is regarded as essential to betterment of national nutrition. The 
IK>ssibility may arise that such breakfast cereals may come up for consider- 
ation for the adoption of definitions and standards under the Food, Drug, 
and Cosmetic Act. In that case the Food and Nutrition Board will be faced 
with its previous resolution of October 194 1, limiting its advocacy of en- 
richment to certain staples. (See Chapter XIII, page 89.) Under that 
resolution the Board is committed to opposing the adoption of standards and 
definitions for such a fortified cereal. 

One cereal product which came up for such a definition Itctore the incep- 
tion of the enrichment program is farina. It is often classed as a breakfast 
cereal and the adoption of a dcfinitioii for enriched farina may stand as a 
future embarrassing precedent. (See Chapter III, pages 16-17.) 

A fortification wtdch the Food and Nutrition Board has vigorously advo- 
cated is the addition of vitamin A to oleomargarine, as well as the addition 
of vitamin D to milk. The extent of advocacy by the Board of these forti- 
fications has been much less than that of the enrichment of bread and flour. 
Botli such fortilicalions began to be practiced before the origin of the Board. 
However, fortification of milk with vitamin D has never affected more than 
a smaU fraction of the total milk output. It has achieved importance almost 
entirely in corinection with milk used in the feeding of growing children. 
Fortification of oleomargarine with vitamin A lias, on the other hand, become 
very general in recent \ears, tliough it has been vigorously opposed in some 
areas. State legislation requiring the fortification of oleomargarine has been 
passed by several southern states, as discussed in Chapter IX, pages 58-59. 
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FEDERAL SECURITY AGENCY ACTIONS RELATING TO 

ENRICHMENT 

I. Notice of public hearing on October 7, 1940, on proposed regulations regarding label 
statements concerning dietary properties o£ food. Federal Register 5, 3565 3566, Sep- 
tember 5, 1940. 

a. Notice of public hearings on September 4, 1940, for purpose of promulgating definitions 
and standards of identity of certain foods. Federal Register 5, 2746-49, August 3, 194O. 

Notice of reooovention on Novcnber 12, 1940, of hearings which commenced on 
September 9, 1940, on definition and standard of identity for each of the following 
foods: (A) flour, white flour, wheat flour, plain flour; (B) durum flour; (C) whole 
wiwst fkmr, graham flour, entire wlicat floor; (D) cradced wtwat; (E) cmdied 
wheat; (F) whole durum wheat flour; (G) self rising, self-rising white flour, self- 
rising wheat flour; (H) phosphated flour, ^losphated white flour, phosphatcd wheat 
floor; (I) farina; and (J) semolina. Federal Register 3, 4057, OctcAer 11, 1940. 

3. Proposed standards of identity of flour, enriched flour, broinatcd flour, enriched bro- 
mated flour, self-rising flour, enriched self-rising flour — farina, enriched farina and 
semolina. I'cdcral Register 6, 17^1737, April i, 1941. 

4. Final Order of a definition and standard of identity for (A) flour ; (B) enriched 

flour; (C) bromatcd flrnr; ' D) enriched bromated flour; (E) durum flour; (F) self- 
rising flour . . . .; (G) enriched self-rising flour . . . .; (N) farina; (O) enriched 
farina; <P) semolina. Dated May 9<S, 1941. Effective dale January r, 1949. Federal 
Register 6, 2574-2582, May 27, 194 1. 

5. Notice of Hearing on July 7, 1941, in tlie matter of a definition and standard of identity 
for various breads. Dated June 5, 1941. Federal Register 6. 2771-2774, June 7, 1941. 

6. Proposed regulations regarding label statements coooeming dietary properties of food 
purporting to be or r e pr es en te d for fecial dietary tises. Federal Rei^ter 6, 33m'$3,to, 
July 8, ijMi. 

7. Final Order Regarding Label Statements on Food for special dietary use. Dated No- 
venber 18^ 1941. Federal Register 6, sgtfi, November 22, 1941. 

Correction of above. Federal Register 6, 5951, November 25, 1941. 
Further correction of above. Federal Register 6, 6176, December 3, 1941. 

8. Order postponing till July i, 1942, the effective date of requirement of the aigrcdiait 
riboflavin in cnricht d flour, ctc Dated November 29, tMi. FedenU Regislcr 6, 6175- 
6176, December 3, 1941. 

9. Minor correction of above order. Federal Rc^^sler 6, 6256, December 5, 1941. 

10. Order further postponing riboflavin requirement in enriched flour to April ao^ 1943. 
Federal Register 7, 3055. April 25, to 12 

Further postponement of riboflavin ruiuircmcnt to October i, 1943. Federal Register 
335^ March 19^ 1943. 

II. Notice of hearings on definition and Standard of identity of macaroni, etc Federal 
Register 6^ 4481, August 29, 1941. 

Po s tponeme n t of above lioirtngs. Federal Register 6, 4893, September 25, 1941. 
Further postponement of above hearings to November 3, 1941, and am en d ment of 

notice. Federal Register 6, 5050. October 3, 1041. 

Proposed order fixing a definition and standard of identity for macaroni, etc Federal 
Register 7, 10798-10734, December aa, 1942. 

18. Notice of Hearing April 19, 1943, concerning definiti ris and standards of enriched 
flours, enriched breads and enriched farina. Dated March 17, 1943. Federal Register 8, 
3378 33/9. March 19, 1943. 

13. Proposed order amcptfing definitions and standards of identity of cnridied lloura tad 
farina. Dated June 4, 1943. Federal Register j« 75ti-75X4* Jtme & 1943. 
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14. Statement of policy \\\x\\ respect to the adtlitiuii oi nutritive iagredients to foo<J>. Dated 
July I, 1943. Federal Register 8, 9170, July 3, 1943. 

15, Order amending definitions and standards of identity of wheat flo ir and rclaterl i>rod- 
ucts. Dated July i, 1943. New levels of enrichment are prescribed to take effect 
October I, iMJt m follows: 

For ennclud varieties of flour 



miaiiBm ' maximum Mga. per pound 

Thiamine 1.0 9. 5 " 

Riboflavin..... 12 1.5 « • « 

Niacin 16.0 20.0 m m m 

Iron 13.0 16.5 m • m 

Calcium* t 500 625 

Vitamin D (not ch.uiK'cd)** 250 looo U. S. P. units 



* Requircii in srlf rising flour, niin. 50u rr.Rs., max, 1500 tOft*., pcr lb. 
•K)ptional. 

t Optional in all fljuirs except srlf-rising. 

Federal Register 8, 911 5-91 1 6, July 3, 1943. 
id. Proposed order on definitions and standards of identity of various lands of bread. Dated 
Jidtr ask IM3. Federal Register 8, io78o*io788, August 3, 1943. 



adBlBMUB maiiiBiiin MahiNrpoaad 

Thiamine 1. 1 1.8 " " « 

Riboflavin 0.7 1.6 « •« 

Niacin 10.0 15 o " " " 

Iron 8.0 12.5 

Vitamin D 150 750 U. S. P. units 

(optional) 

Caldnm 300 teo Mgs. per pound 

. ' (opCiooaJ) 
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WAR AGENCY ACTIONS ON ENRICHMENT 

J. Food Dtstribution Admtnistnitiofi, Food Dtstributioii Order t Bakery Product*— maini- 

farttirt- and sale of bread and rolls, issued December 99, 1943, effective Jmouj iB, 1943. 
l ederal Register 7, 11 105, December 31, 1942. 

2. VDO I, Amdt. T. Bakery F'roducts — maufacture and sale of bread and rolls, issued 
January 13, 1943. Fed. r il Kegister 8, 828, January 19, 1943. 

3. FDO 1, Amdt. 2, Haki r\ I'roducts -mannfacture and sale of bread and roUs, issued 
January 25, 1943, Federal Register 8, 1 177, January 27, 1943. 

4. FDO I, Amdt 3, Part 1404, Bakery Products— manufacture and sale of bread and 
rolls, issued March 6, 1943, effective March 6b 1943. Federal Register 8, 9913, March 
10, 1943. 

5. FDO I, Amdt 4, Bakery Products— manufocture and sale of bread and rolls, issued 

June 17, 1943, effective July I, 1943. Federal Register 8387. June 19. 

6. FDO I, Amdt 5, Bakery Products — manufacture and distribution of bakery products, 
issued December 11^1943, effective January 16, 1944. Federal Register 8, 16777, De- 
cember IS, 1943. 

7. FDO I, Amdt. 6, Bakery Products — manufacture and distrilmtion of bakery products, 
issued January 13, 1944. cfTcctivc January 16. 1944. Federal Kegister 9, 599, January 
15. 1944- 

8. FDO I- 1, War Foixl Adniiiii,>t ration. Distribution Orders — Bakery Products — furnish- 
ing of equipment, isiiued January 17, 1944, effective January 18, 1944. Federal Register 
9,778^ January 31, 1944. 

9. War Food Administration, Redesignatirm and Renumbering of Orders 

I. The Food Production Orders, the Food Distribution Orders, tlie Coramodity 
Credit Orders, tiie Food Directives, and all Regulations listed in Column A bdow, 
including all anjcndnicnts tluTttn, shall ht-reaftcr Ik knouii as War Food Orders 
and are hereby assigned tlie War Food Order numbers indicated in column B 
bdow: 

A B—War Pood Ordir No. 

FDO I t 

Federal Register 9, 4319, April 22, 1933. 

t<K War Food" Administration (Distribution Orders). WFO I, Amdt. i. Bakery Pkod> 
u ts -enricbment of white bread and rolls, issued April 9% 1944, effective May I» I944. 
Federal Kegister 9, 4527, April 29, 1944. 

II. Food Efistributkm Adnrinistration, FDO 10— Rice— sale and distribtttioii (covers cou^ 
rice, brown rice, milled rice, and undermilled rice), issued January ai, 1943, effective 
January 32^ 1943. Federal Register 1076, January 23, 1943. 

13. WFO 10, Amdt 4— Rice— changing definitions 00 miUed and undermilled rice, issued 
May 13, 1944, cfFoi tivc May 15, 1044- Federal Register 9, 5289, May 18, 1944. 

13. OflSce of Price Administration— Food and Food Products, Rev. MPR 150, Amdt. 3 — 
Finished Rice and Rice Milling By-Products— price ceilings given, including under- 
milled rice, issued October 14, 1943, effective October ao^ 1943. Federal Register 9, 
14076b October 16, 1943. 
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APPENDIX C 

RESOLUTIONS AND ACTIONS OF THE FOOD AND NUTRITION 
BOARD OF NATIONAL RESEARCH COUNCIL 

November 2O, 1940 

MOVED : That the amounts of thiamine, nicotine acid and other nutrients recom- 
mended tqr the gu b c o mmi Hee on Medical Nutrition, endorsed tj tiie Coundl on Food 

and Nutrition of the American Medical Association, and presented in the testimony 
before the Food and Drug Hearings, November 14, 1940, by Wilder, Sebrell, Jolliffe 
and Williams, be endorsed by this Co m m i tte e . AAapteL 

MOVED: That the Chairman appoint a subcommittee on definitionN and standards 
for nutritionally satisfactory- staple foods with special reference to bread, and that this 
subcommittee report back recommendations for a nutritionally satisfactory bread before 
the time of poblic hearings on bread fay the Food and Drug Administratioa. Adopted. 

Jaonaiy 29, 1941. Press Release 

Comnuttce of National Research Council urges millers and bakers to produce vita- 

min-enriched flour and bread immediately ; a^^reement OQ spcdScatioilS and name 
reached ; Food and Drug Definition expected sliortly. 
Washhigton, January ap. The National Research Coundl's Ccinmittee on Food and 

Nutrition announces here today that it has urged the millers and bakers of tho Nation 
to start early production of a new flour and bread enriched in vitamins and minerals. 
The millers and bakers have agreed to start production without delay. Of necessity, it 
will be several weeks before the new flour and bread will be geni rall\ available. 

The new flour fand bread) will hr calitr! "enriched." It will c mitain thiamine 
(vitamin Bi), iron and the pellagra-prL venting factor, nicotinic acid, in amounts ap- 
p r oa cima ting those found in wheat. The name and the standards were decided on by 
ronfercnces of Natiotial nutrition authorities, including the rommittcc on Food and 
Nutrition of the National Research Council, the Council on Food and Nutrition of the 
American Medical Association, Government nutrition experts, and representatives of 
the milling and hak-inc industries. The V. ? Food and Drup Administration is at 
present working on regulations relating to tlie new flour and bread and will announce 
its ndifigs later. The name and standards already agreed on in oonferenee, however, 
are sufficiently closi' to those that the Food and Druf? Administration has had under 
consideration for flour that millers and bakers can start production without waiting 
for Qifficia] action. 

The need for early action in production of "enriched flour" and "enriched bread** is 
emphasized by the defense emergency. There is ample reason to believe that any pop- 
ulation receiving a diet fully adequate in vitamins, minerals, and other nutritive essen- 
tials is better able to withstand the stresses and strains of war or threats of war. 
Unquestionably millions of Americans arc not eating diets adequate in all essentials. 
The general use of "enriched flour" and "enriched bread" will materially- improve 
the diet of the .American people in this respect. 

"Enriched flour" will contain thiamine, nicotinic acid, and iron in amounts cor- 
responding to or even greater than those in stone-ground flour from high vitamin 
quality whea^ 

"Enriched bread" may be made from "enriched flour" or by the addition of the re- 
quired vitamins and iron to the baker's formulas, or by the use of special yeasts. 
"Bttridied flour" can be made in eidier of two ways. One way involves a change in 

milling processes. This will give flour of a rich creamy color and palatable flavor witfi 
a large proportion of the vitamins and minerals of the wheat with but little of the bran. 
It is expected that this method when fully developed will not add to tlic price of either 
bread or flour. The lUier way is to add the proper amounts of thiamine, nicotinic acid 
and iron to white flour. The color and baking qualities of such flour will be unchanged. 

»07 
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The cost of this enrichment should not he more than 50 rents per barrel of flour, Of 
about three eeob for a la-potmd sack. To produce a pound loai of "enriched bread** 
w91 cost less tium two-tenths of a cent more Hum to proddce ordinary white bread, 
and it is believed in the end will involve no extra cost to the consumer. 

It is not to be supposed that eating only a slice or two a day of the new bread could 
have much effect on the adequacy of the diet The Comnittee fmphMiirg the special 
importance of the "enriched flour" and "enriched breftf* lor fbooe who dcpcad 00 
bread for a Inrcre part (»f their enerj^y food. 

The Conuiiiitec lurtlicr urges consumers to purchase "enriched flour" and ' enridicd 
bread" m preference to types Boat tad bread whidi fail to pronde tiie i peri fo l 
amoonts of die nutritional factors named. 

May 24, 1941 

MOVED : That because of tlie importance of an adequate supply of vitamins, for the 
main t e nance of good healtii, morale, and pfagrsieal efficiency, it is urgently reeam- 
mended that priority rating be granted for the manufacture of synthetic vitamins. 
Present manufacturing facilities arc not adequate to meet tlie needs (l) for shipment 
to Britain and Canada, (2) for the health program of "enriched flour and bread" that 
has been launched on a national scales and (3) to meet the current demands in medical 
practice Each of these three reqnirements is of such importance as to demand 
appropriate consideration in the national dctensc program, and the Chairman is 
instructed to transmit tfiis recommendation to tiie Ofltee of Prodoctioa Manafement 
Adopted. 

MOVED: That tlie report of the Subconuniitce, including specifically the recom- 
mendation that for purp os es of hbeling, fhe use of the word *TSnridiedr m die name 
of a food should he limited to flour and bread ai theae are defined in S.ILAJP'.D. Nok 9, 
Rev. 5t Nov. I9j6 be accepted. Adopted. 



MOVED : That the Committee on Food and Nutrition approve undertaking an active 

study of tf.e problem presented by rice and empower Dr. Williams' subcommittee to 
solicit funds, select personnel and provide tlie leadership for this project Adopted. 

June 21, 1941 • 

MOVED : That the following resoiotion be transmitted to the Cbordmator of Health, 

Welfare, and Related Defense Activities: 

RESOLVED : That the addition of vitamin A to oleomargarine as permitted by 
paragraph 6 of the Regulations of the Food and Drug Administration, promulgated 
in the Federal Register June 7, 1941, is in the interests of better nutrition, particularly 
of Irtw-iiicome RTonp*! and, therefore, is fully approved by thi<; Committee; tb.if Fuch 
additions of vitamin A arc available; further, that every effort should be made to 
dbtidn fbt supplies of vilandn A necessary for tfds purpose. Adopted. 



MOVED : That the hgure for the required ingredient riboflavin in bread be set at 0.6 
milligrams per pound; permissible maximum at 1.2 milligrams per pound. Adopted. 



MOVED : Tliat the following figures for the required and optional vitamin and mln 
era! ingredients for '"enriched" bread be adopted as the recommendations of the Com 
mittee 00 Food and Nutrition: 



P«r Pffimd e/ Bread 

Minimum Maximum ' 

Thiamine (required) I.imgs. 2.2 mgs. 

Riboflavin (required) 0.6 mga. 1.9 mga. 

Niootioic Add or Nicotinic Add Amida 

(required) 10. mgi. 20. n^. 

Iron (required) 8. mga. 16. mgs. 

Calcium (optional) , 300 mgs. 1200 mgs. 

Vitamin D (optional) 150 U.S. P. units 600 U.S. P. unita 

Adopted 
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MOVI'.D: That Dr. WiMi r and Dr. Williams be authorized t<> represent the Com- 
mittee at the public hearings on bread and to present in the testimony taken at those 
hearingt the recoMunendatiom of die Coarndttce in tfw matter of Titunin and mnieral 
content of ''cnndicd*' breadi Adopted. 

July 27, 1941 

MOVED; That the Omn^iittce on Food and Nutrition of the National Research 
Council recommends that general widespread use of iodized salt be encouraged ; tiiat 
all iodized salt he standardized for tiie present at a level of o.oi percent potassitnn 
-iodide or its equivalent and that the manufacturers of irrf1i;^ed salt be urged to cootfuoe 
their cooperation in this voluntary contribution to the public health. Adopted. 

September 4, 1041 

Summary of Results of Que:»tiunt)aire on Enrichment Policy, quoted in Chapter 

xin, pM» 88-89^ 

October i, Report of Snboommtttce on Fata 

The question of the fortification of foods with vitamin A is deemed worthy of con- 
sideration because of the importance of this vitamin and because some evidence exist* 
that there is a deficiency of vitamin A in the diet of the American people. Should any 
foods be so fortified, it would seem proper to limit such fortification to fats and oils, 
some of which are important natural food sources of this vitamin. Those fats which, 
like oleomargarine, are consumed as substitutes fur butter as spreads for bread prop- 
erty may be fortified, and ibt Committee already has approved this step as desfaraUe 
for t'le inipr vemcnt of the diet of low-income groups. Other fats and oils are used 
for many purposes, as salad <ttls, for baking, decp-fat and pan frying, and the like. 
While iim data are rdatirely meager, and suggest the need for fttrtiier study, tiie 
evidence indicates that the vitamin A contained in fats used for certain of the above 
purposes is subject to considerable destruction, which would mean a substantial 
wastage of any vitamin A added to these products. On the basis of the present 
evidence, therefore, the Soboommittee believes that the fortification of fats and oils 
(other than tahle fats as mentioned above) is not in the interest of improved nutri- 
tion, and reconuncniis that such fortification be discouraged. The Subcommittee recog- 
nises tint natmsl vegetable sources of provitamin A are availahle and cheap and that 
a greater consumption of these foods would solve the problem of inaile<|uatc intake 
of vitamin A, even in the low-income groups, and it is believed that more emphasis 
shotdd be placed 00 the educational and other means of brfnging Abont tins sohttkMu" 



October i, 1941 

Resolution relating to addition of specific nutrients to foods. Quoted in full in 
Chapter XIII, page 89. 

December 17, X941 

MOVED : That the Deputy Director Assistant in charge of nutrition in the Office 
of Defense Health and Welfare Services be informed: that t!ie Board is not prepared 
to take action at present on the recommendati<jn concerning enrichment of sugars, but 
is submitting that recommendation to the Committee on Cereals. Rice and Sugar for 
consideration, with the recommendation that such consideration should take into 
aooount (i) the resolution on enrichment adopted by the Committee on Food and 
Nutrition (on October t, 1941) (a) die desirability of watting before taking action on 
sugar until the Board has obtained further experience in the cnrir! rnent of flour, also 
until the Board is satisfied that no difficulty would be created in tlie flour program such 
as might arise from (a) shortages in tiie supply of thiamine and otfier vitamins which 
might l)e add' d to sugar (b) creating the prejudice i'l llu- nn'iids mi' people whom the 
Board is trying to convince of the desirability of improving white flour, that the 
Board is going too far at present in the fortification of foods in general That the 
results of the poll of the memljters of the Bonrd be communicated to Ae Committee on 
Cereals, Rice and Sugar. Adopted. 
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February I4>t5, 194a 

This Committee's iiiinif was cliangcd- - 

from — Committee on Cereals, Rice and Sugar 

to— Comndittoe mi Cercali. 
Its members are Dr. VVillianis (Qiatnnan), Messrs. Gtmdersoiu Nelson, Patterson, 

Scbrcll. Thomas and Wilder, 

Dr. Williams reported that the Army and Navy had recently announcetl enriched 
flour and etirlched bread will now .supplant all non-enricbed flour and bread tor those 
service"! The Enriched Bread and Enriched Flour Hearings w<"iuld probably lie re- 
opened simultaneously to cliniinate dist rcpancies ; date of further bearuigs is not yet 
announced. The Board voiced it> willitiRncss to express an opinion; as. for example, 
in the in^^tancc in Ix-half of South Carolina state legislation requiring enrichment of 
'flour and bread. After thorough discussion, the Executive Committee agreed that 
members of Dr. Williams' Committee on Cereals imght afipear before state tegislathe 
committees in support of tiio ciirirln d flmir and enriched bread. In that event, requests 
for such aid should be addressed to the Food and Nutrition Board of the Natioaal 
Research CoancH, and wonid be referred to Board Chairman Bondreau and Comm i ttee 
Chairman Williams. 

May 4-5. 1943 

RnoluHoH concerning extension of the program for enrichment of white flour and 

bread: 

The Food and Nutrition Board of the National Research Council reafhrms, in tlie 
interest of improved nutrition, its endorsement of the enrichment of all family white 
flour and all bread with thianiine, niacin and iron. 

While enriched flour is generally available to consumers throughout the country, 
there are still inanv areas in which flour in the lower priced grades, which are the 
grades chiefly used, is not enrkfaed. There are many localities in wiikfa enrtdwd 
bread is not nvnilable. 

In the interest of extending the benefits of enriched flour and bread to the entire 
nation, tiie Food and Nutrition Board of the National Research Council strongly urges 
tfaetmiversal enrichment of all grades nnd types of white flour and bread. 

The Board reconmiends tlie accomplishment of this objective at the earliest possible 
date; and earnestly solicits the cooperation of the millers, the bakers, all educattonal 
organizations, the distributors and consumers. 

To this end we bespeak also the active participation of the ofiijce of Defense Health 
and Welfare Services and all federal and state agencies cooperating in the nutrition 

pro^iram. 

Statement of Principle on breakfast fotxl cereals (preliminary) see below, Novend)er 

15. 1942, also Chapter XIII, pages 101-102. 

June 7, 1942 

It is recommended to the Executive Committee of the Food and Nutrition Board that 
the followitii? resolution be transmitted to the Administrator of the Federal Security 
Agency : 

WHEREAS, the present minimum of ^) milligrams nf niacin per pound of enriched 
flour is, in the light of recently acquired knowledge, insufficient to have a marked 
effect upon the irKidenoe of pellagra in the United States, and 

WHERE.AS, the extcn'^ion of the use of enriched flour is now progressing rapidly, 
especially in the South, under the stimulus of educational work of tlie office of Defense 
Health and Welfare Services, and associated nutritionists, and of millers supplying 
flour to the South, and is being further proinritttl f v lcr;isl.-i*ive enactment in S(mth 
Carolina, and legislative proposals in Louisiana, thus creating an extremely favorable 
opportunity for the extensive eradication of pellagra, and 

WHERE.\S, the prtsrnt low minimum level of niacin in enriched flour is in our 
judgment destined to bring disappointment to those concerned with the eradication of 
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pellagra, ind tinis to cast ditcmfit opoa the entire bread and flour enrichment program, 
and 

WHEREAS, it farther seems dedraUe diortly to attempt the enrichment of com 
meal along similar lines» an^ primarily for the purpose of furrier lowering the inci- 
dence of pellagra, and 

WHEREAS, the enrichment of bread ,and flours througluiut the country will be 
fedlitated by early removal of uioertainties conoendng other pending modifications 
of the standard for cnriclied flntir ; 

Bi-: IT RESOLVED, that llic Administrator is herdqr urged to cause the calling 
of further flour and bread hearings at the earlwst convenient time, to the end, tint 
new testimony may be presented which will permit "adjustment of the present stand- 
ards for enriched flour, and hasten the setting up of an enriched bread standard. " 
Adopted, subject to furtiier discussion . . . with milling industry. 

• • • • ■ 

MOVED : That the Cereal Committee be authorized to ask the flour millers, through 
the Millers' National Federation, to make voluntary niacin increases from 4 to about 
16 milligrams per pound in all of Uieir self-rising and phosphated flour as early a« 
tint Committee is satisfied as to the propriety of such action. Adopted. 



MOVED : That the Chairman, in the interest of the enrichment program, transmit 
to each of Ute manufacturers of thiiamine and to Mr. Poillon ot the Research Corpo- 
ration, a message expressing great appreciation for all tiiey have done to bring down 
the cost of thiamine and the desirability of reducing the price to still lower levels. 
Adopted. 

Scptendier 12, 1942 

BE IT RESOLVED, tliat the following statement be sent to appropriate rei^esen- 
tatives of the baking industry : 

"Whole wheat bread and so-called mixed breads in which other products, such 
as whole wheat flour, cracked wheat flour, rye flour, soya flour, or peanut flour, do 

not conform wnth the definition for 'enriched broad' adopted !>y the Food and Nrtri- 
tion Board Reprcscntatiuns made for such products should iieitlicr state nor imply 
that they arc enriched bread.' This should not be interpreted as discouraging tlie 
use of enriching ingredients or eofidwi flouT in the manufacture of mixed breads,, 
or as prohibiting truthful statements about sudi products." 

The resolution was adopted by a vote of iCt to in with the proviso that when used it 
be accompanied by a carefidly considered explanatory statement. 

Such an explanatory statement is incorporated hi the minutes for the hrformation of 
the Board, as follows: 

"The Food and Nutritioo Board regards whole wheat bread and breads made 
of mixtures of flours as a wholesome and meritorious class of foods, the use of 
whi<;h should be encouraged, provided the nutrient values lie in the range of normal 
whole wheat bread or oi enriched bread, Withholfiing of the use of the name 
'enriched' as applied to this class of breads, as in the accompanying resolution, 
should not be construed as any disparagement of this class of breads. The purpose 
of the resdution is ratfier to point out tiie limitations of the legal meaning of 
the word 'enriched.* The resolution has a technical content and purpose which 
would not be readily understood by the public, and is not intended to be trans- 
nutted to the popular press. 

"The legal meaning of 'enriched' is based on definitions and standar<I^ ()romuI- 
gated and proposed by the Federal Security Administrator. 'Enriched flour* is 
defined, Federal Register, May 27, 1941, page 2579, as conforming to tlic defini- 
tion and standard of identity of 'flour' which in turn is characterized by the fact 
that it 'is freed from bran coat or bran coat and germ to such an extent that 
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the per cent of ash thereiu — is not uiorc than the sum tA l/ao oi the per cent 
of protdii 1iierem--and 0.3$.* This means that tiw pradoet oonfaimng more than 

the above proportion of a>h cannot be designated either as 'flour' or as 'enriched 
flour.' This definition of flour by ash limitation has the sanction of long accept- 
ance in milling practice and in food law enforcement. 

"There is no corresponding standard at the present time for 'enridied bread.' 
However, such a standard was proposed by the Federal Security Aei-ncy in the 
Bread Hearings which were held in July and August, 1941. Accorduig to these 
proposals, 'bread,' 'white bread,' and 'enriched bread' were afifee defined as prod- 
ucts made from 'flour' as alwvc described. These definitions were unopposed by 
any testimony at the Hearings and it must accordingly be anticipated that they 
wUi ultiimtely be adopted. TIm Inking indnstry has operating for tnora 
a year past on a gentleman's understanding with ll-.c Fnorl and N'ntriii r. Roard 
and the Federal Security Agency that tlie above proposed definitions oi bread will 
be observed in the production of enridied bread as if tfiey were in full force and 
efTect. HowcNci. sonic Imkers, evidently misunderstanding the situation, arc re- 
ported to be labeling various mixed breads as 'enriched'. Other bakers feel that 
they are put at a disadvantage by their consdentious adherence to the commit- 
ments of the industry. 

"The above cited definition of enriched flour and the proposed definiti a; of 
enriched bread do not prescribe the method by which the required levels of tliia- 
mine, niacin and iron shall be achieved. Enriched flour may be produced by the 
addition of synthetics or liy the retention of the natural nutrients of the grain, 
but in either case the ash limitation must be met In effect the same ash limita- 
tion carries over to the proposed definition for enridied bread. 

"Since mixed breads as above discussed, as well as whole wheat bread, are 
made in whole or in part from flours which do not conform to the above ash lim- 
itation, it is constructively illegal to refer to tfiem as enridied breads. 

"The question as to why the Federal Security Apcncy proposed and adopted 
Mich a deiinitiou for flour involves a long industrial and legal history which cannot 
be discussed briefly. However, general principles of hw require the Pcdnril 
Security Administrator to respect the common and accepted usage of tefns ift 
the industry in his formulation of definitions and standards of identity. 

"Vendors of mixed breads are entitled to make truthful statements witli regard 
to the nutritive quality of thdr products and may even state that they conform 
with respect to thf thiamine, niacin and iron to the standards for enriched bread, 
provided tlie statement does not appear in sucli a manner as to imply that they 
are 'enridied breads^." 

» 

November xs 194^ 

Statement of PrindpteooncerniogBitaidEast Food Gerealt. Qnoled in full. Chapter 
XIII, pages loi-toa. 

Janunty I.} 19^3 

The Food and Nutrition Board recommends th:d sprrl.il priorities be inimcdiatdy 
established which will assure allocation of sufficient dry sktmmilk solids to permit 
universal oompltanoe with Food Distribution Order No. t j and, in eonferenoe widi 
the Secretary's mnimcnts as related in the news relca<;c of ific OfRcc of War Inforrr:?.- 
tion for December 30, 194a, relating to Food Distribution Order No. i, that this Order 
be amended as soon as the sldmndlk sotids become avaibble to require dhnt all iddte 
pan bread contain nrt less than 6 parts of skinimilk solids to too parts of flour; and, 
furthermore, in order to increase tlie acceptability of bread that the maximum per- 
mitted percntage <rf sugar be raised to 6 and of shortening to 4 as soon as sup^ies 
■re 8deQuat& Adopted. 



WHEREAS, the nation has a relative abundance of wheat and corn for huruM 
consumption but is subject to certain restrictions as to the dvilian use of some types of 
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foods due to the war needs of our troops and civil and military needs o£ our allies ; 

WHEREAS, the Food and Nutrition Board of tlie National Researcli Council be- 
lieves tf»t tmier these drcumstanoes the aduercoieiit and inaintenance of maxinniin 
nutritional quality in bread, flour, com tuttl and grits are of paramouiit importance 
for adequate natiotud nutrition ; and 

WHEREAS, the Board belieres that the previoiisly contemplated betterment of 
enrichment standards and the cxtcnvinn of enrichment to the entire white bread and 
flour supply of the nation arc objectives which should be pursued with increased dili- 
gence because o( the difficulties of procurement of foods, processing equipment and 
Other industrial food supplies, 

BE IT RESOLVED that the Food and Nutrition Board favors: 
I. Inunediale oompulsory cnrkhment of all family flour. 

a. Amendment of Food Adminstration Order No. i to require minimum levels of 
thiamine, niacin f nicotinic acid or nicotinamide) and iron in enriched bread to levels 
recommended at the bread hearings of July-August, 1941 ; namely, tliiamine i.i milli- 
grams* ntacm 10 milligrams and iron 8 milligrams per pound of bread. 

3. Adjustmciif of tlic minimum lovolv of thiamine, niacin anfl ir ii in enriched 
flour to conform to testimony given at the bread hearings of July- August, iJMi; 
namely, fhianune a milfigranis. niacin 15 milligrams and iron t3 mill^rams pw 
pound of flour, these requirements being within the range of kvr's specified in 
the regulations defining enriched flour under the Food, Drug and Ctjsmctic Act. 

4. Early inclusion of riboflavin as a required ingredient of enriched flour in the 
ndnimum amount of 0.6 mtlHgrams per pound of enridied flour, said amount to be 

increased to 1.2 milligrams per pound as soon as the available supply of rib- 
oflavin permits, and at that time 0.7 milligram of riboflavin be required as a minimnm 
for enriched bread. 

5. The extension of enridmwnt to com meal and grits in harmony witfi flie enridi- 
ment prognun as soon as proper standards and tediniqnes can be formulated. 

BE IT FURTMER resolved that, at the discretion of the Qoirmaa of the 
Boaid, a copy of this resolution be sent to the proper federal agencies. 

BE IT RESOIA'ED, In conformity with action taken hy the Food and Ntitritlon 
Board of the National Research Council at its meeting January 16, 1943, relating to 
enrichment of floitr, bread, com meal and grits ; also, in c o n fo rnaty with past expres- 
sions of this Board relating to desirable improvement of American diets, that every 

effort he made to secure priorities to enalile manufacturers of grits to purchase machin- 
ery and equipment for enriclimcnt of grits by addition of specified amounts of thiamine, 
niacin, and iron. 

The actimi of the Board td January 16^ 1043. involved adoption of a resolutioa fAixk 
contained the following paragraph : 

"The extension of enrichment of corn meal and grits in harmony witli the enridl- 
ment program as soon as proper standards and techniques can be formulated." 

The manrifitrfun T< of grits in the United States are limited in number to 30 mills, 
located in Southern states. The machinery wliich would be required tor enriching all 
grits is linrited to designs already fobricated or easily altered. The equipment alloared 
to any one mill could be limited as follows: 



BE IT FURTHER RESOLVED, that this action of the Executive Committee of 
the Food and Nutrition Board, t(^;ether with the information reUttng to e quip ment 



Galvanized sheet metal 
Blenders and feeders. . 
Total Cost F.03. 



.300 pounds 
. 3 units 
1750-00 
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and material required, be forwarded to tlie appropriate federal agencies and to the 
Chairman of the State Nutrition Committee of South Carolina. 

March 5-6, \(m 

The Board approved the selection of Drs. ,Jolliflfe, Shertnaii, Sherwood, Sticbeliog 
or Phipard. Wilder, Williami, and Mr. PMterson as witnesaes; and the lollowing 
figures in milUgnuas per pound for enridunent levels for flkmr and bread : 

Minima Per Pound 
For Flour For Bread 



mg. mg. 

'Iliiamine 2.0 1. 1 

Niacin 16.6 10. 0 

Riboflavin 12 07 

Iron 13.0 8.0 



In all cases the maxima are to be twice the minima. 

• • • V • 

RESOLUTION concerning nutritional enricluncnt of corn products 

WHEREAS, the Food and Nutrition Board of the National Research Council is 

of the opiniiiti that it would lie desirable to have thi- levels for enrichment of com 
products identical with tliose for enriched flour, and tu include riboflavin as a reqtured 
ii^redient ; 

WHKRI'lAS. the Board recognizes the difficulties of inauRurating and maintaining 
corn protlucts enrichment and believes that in the interest of facilitating the introduc- 
tion of this much nccdetl reform a sinipHfiwl formula may prove necessary: 

BE IT RESOLVED, for the guidance oi the Cereal ComnittM, that the Board 
favors the standard indicate! l>» low, to have effect for at least 0110 year, pmvided that 
such a standard sliall be found consistent with maintaining the legal status ot definitions 
for enriched flour, enriched bread, and enriched com products: 

PropoMd ftaadard mga. per pound 



Minitntiia Maximum 

Thiamine 1. 5 3.0 

Niacin t6.o 5a. o 

Iron (Fe) 13.0 36.0 



FVRTHER. that the immediate enrichment of all Corn grits and degerminated corn , 
meal is particularly desirable. Adopted. ' 

• * ■ • • ' 

BE IT RESOLVED that, in the light of present knowledge, tlie Food and Nutrition 
Board of tfie National Researdi Cbtrndl reaffirms its decision that the fortification of 

all oleomargarine intended for table use, as provided in the regulations of the Food 
and Drug Administration, would be in the interest of improved nutrition of the 

American people. 

April 14-15. i()43 

COMMITTEE ON CEREALS: (Summary of Report) 

Dr. Williams, Chairman, explained that the activities of his Committee have cen- 
tered largely around the forthcoming Hearings on enriched flour and bread, to bc^n 
on Monday. April iq. The pitfpose of the Hearings is (i) to put into effect the testi- 
mony of July and Ausriivt. 1041. concerning bread; (2) to reconcile the regulations 
regarding enriched Hour with later dcvelopmetUs and increased knowledge about 
enriched bread and (3) to make a short record of testimonjr which can be quIcUjf 
reriewed in order to facilitate the early promulgation of an order by the Office of 
Distribution (War Food Administration) to cover the fiixlings of these Hearings. 

I 
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The Office ol Distribution was preparing an Order rogardiiiR flour, which it hopes to 
nuke consistent witti its Order No. i, issued in December, 1942, regarding bread, both 
orders to be as far as possible cotisistent with the Fuod and Drag Administnttioa's 
permanent regulations on enriched bread and enriched Hour. 

Ttw <|ae8tion of tfw addition of caldtnn to enridied flour and bread was thorou^ly 
discussed by the T'.nard. ronsideration was givrn to the food habit"^ of the Fontb, 
where 80 per cent of the flour consumed is eitiier self-rising or phosphated, both of 
wUdt eontafci added caldmn, and to the fact tint baA\y flonr in tiie North and West 
goes largely into areas where increased milk consumption reduces the raU ium defi- 
ciency. The problem of calcium fortification in Great Britain, and the Product "Creta 
Preparata" which was developed to meet the requirements, were explained by Dr. 
Drummond, Scientific Adviser to the Ministry of Food, Lx)nd<tn. Cognizance was taken 
of the prevalence of cali :um deficiency in the United States and the probable effect 
of an attempt to make nian<latory tlie addition of calcium to bread and flour. 

The following resolution was adopted: 

April 14-15. 1943 

Resolution Recommending Continuation of Optional Addition of Calcium to Enridied 

Flour and Fnriched Bread 

HI-: IT KESOIA'Kl) that the Food and Nutrition Board of the National Research 
Council approved the continuation of the optional addiiion of calcium to flour and 
bread in amounts per pound of 0.3 gm. minimmii and la gms. nuudmnm. Adopted. 



W'lIF.REAS. the present p.ilii v i f recommended minimum and maximum levels 
for addition of nutrients to flour and bread has in some cases led to undesirable com- 
petitiire advcttismgt 

BE IT RESOLVED that the Food and Nutritioa Board of the National Research 

Council recommends that: 

If compatible with the Food, Drug and Cosmetic Act, only minimum requirements 
for thiamine, niacin, riboflavin, and iron be prescribed for enriched bread and enriched 
floor and that no claims for vitamin or mineral content in excess of the minima be 
permitted, and that tlie present recommended mininB and maxima for vitamin D 

and calcium be maintained. 

June 14-IS, 1943 

MOVED AND ADOPTED that thi< ni. etintr po on record to the effect that the 
Federal Security Agency and its Food and Drug Administration hold an early hearing 
looking toward tlie establishment at the earliest possible moment of definitions and 
standards of identity of corn products and edriched corn productSa 

August 31, ijM3 

The Food and Kutritinn P.<iard of the National Research Council commends to 
the attention of laboratories of tlie chemical and cereal industries and to those of 
universities and experiment stations, the desirability of developing insoluble salts or 
derivatives of thianune. ribofbvm and niacin, capable of bdng fixed upon the surfeoes 
of cereal particles in pliysiologically ar'ivr 1 rrm and in a manner to avoid loss by 
rinsing. Such developments would be of peculiar value in the enrichment of white 
rice and com grits. Adopted. 

December lo-ii, 1943 

Resolution Regarding Compulsory Enrichment of Family l lmir 

The Executive C"ommittce of the Fo'kI and Nutrition Board of the National Research 
Council respectfully urges upon the War Food Administration the importance of im- 
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mediate issuance of an order requiring the enrichnent of inrMte floor for use id homes 

and institutions in addition to that which is now required to be enriched ia1>rea4 fiona 
by Food Distribation Order No. i and subsequent amendments thereto. 

The following oonsidcrations arc deemed to be highly .significant in this connection: 

1. The existence of Fox! Distribution Order No. I aff'inr.s in principle the desir- 
ability of enrichment of white flour products, but failure to take similar action regard- 
toK funilT and hntHutioa flcmr impUes faidifferenGe to the fundunental tignificuiee of 
enrichment of bread. 

3. The fart tliat lioinciiiado biscuit is the mo-Jt popular form of bread in larpc areas 
of the Soutli requires that equal consideration be given to family flour as to bakery 
bread. Otiierwise Food Distribution Order Nou I tovolves a discrimination against 
the South. The importance of this point is accentuated by t!io tact that voluntary 
enrichnKut of white flours, especially those of cheaper grades, has been less successful 
in the South tiian in anjr other section of die ooontry. This ts partly due to die fsct 
that small millers Fn]iy^'y a larerr proportion nf family flour in the South than in 
Other sections and it has been more difficult to extend enrichment practice to the large 
numbers of small nailers than to the small number of large mfllors who produce the 
greater part of die total volume of flour. 

3. Hearings on enrichment of flour were hcli! !»> thi Fnofl Distribution Xdministra- 
tion in July 1943 at which time tlie testimony, although divergent as to application 
of enrichment in the flour mill versus the bakery, was imanimoualy favorable to die 
action now sought. Failure to act in accordance with the general tmor of that testi- 
mony has given rise to a conviction among many millers lliat tlie goverament as a 
whole has only a half-hearted interest in enrichment of bread and floor. If this feding 
co^tin^le^ fri ^r^iw it iiiav \m11 pr. far to destroy what has already been accomplished 
by voluntary action under the stimulus of the National Nutrition Program. Several 
large millers are reported to be considering the abandonment of entiduiient if die 
order rc<iuirinR enrichment of white fknir generally is not forthcoming by January i, 
1944. Tlie tendency to such thinking has been increased by the modification of the 
enridiment formula which went into effect October I. 1943, and which adds major 
increments to the oosts of enridunent because of the additjon <A rflMflavin as a required 
ingredient. 

4, The War Food Administration should not attach undue weight to the success to 
date of die vdtmtary program of enridmient of floor as compared vridi the probability 
of success in enforcing orders of the type of F.D.A. Order No. i because (a) there 
is no assurance of a continuation of the success of the voluntary program under a 
governmental policy which appears inconsistent and half-hearted, and (b) the success 
of the voluntary program has been least in the area of greatest need, namely the low- 
inoome groups of the Snntli. Tt is deemed certain that a consistent p<i!iry t!uoti^hout 
die bread and flour held will greatly aid in promoting enforcement of orders covering 
both bread and floor. The existence of sudi an ordbr oovering floor will enco m age 
complying firms to put pressure for compliance on competitors wlm. lc?< respoosive 
in their regard for the public health, have not comjilied with the voluntary program- 
In the intcre^its of satisfactory distribution of the nutrients provided by enriched 

flour and ail that this implies for the successful prosecution of the war there is needed 
an order requiring that all family flour and flour sold to mstitntions be enridied witii 
a minimum of delay. Adopted. 

January aB-flft 1944 

Recommendation Urging Isstuuioe of a Standard for Unpolished Rice 

RESOLVED that the Food and Nutrition Board of the National Research Council 
regards the pronml^iation rif a standard for unpolished rice as a useful mea'^tirc for the 
conservation of food supply during tlic war emergency because avoidance of polishing 
Increases the yield of rice and improves the nutritional value of the product 
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FURTHER, tint a conr of fhis resolution be tnuunittod to the QvUian Food 
Requirements Brmcfa, OiSce of Distribution, of l3at War Food Admintstratioii. 

Adopted. 

September 8, IM4 

Resolution Gmceming 

Use of Enriched Flour and Bread by Hotels and Restaurants 
Adopted the Food and Nutrition Board 

The Food and Xutrition Board of the National Research Council, in ronjimction 
with the milling and baking industries of the United States, has endorsed and pro* 
moted since 1940 the enridnnent of flour and bread with iron and with three <A tiie 
vitamins native to that type of pro<luct. Tlusc nutrients are among tiic most widely 
needed for the betterment of the nutrition of large elements of our population. 

Great success has been achieved through voluntary compliance with this program 
on the part of bakers and millers so that 1)> January i, 1943, it ^s estimated that 
about 70 per cent of the white loaf bread aiul an equal proportion of the white family 
flour was cnriclied. Since January 18. 1943, the War Food Administration has required 
tiie enridimcnt of all white bread made by common ia] bakeries and beginning on May 
'r '944» white rolls also were broUKht under the Mrdcr, 

In order to secure the benefits of enriduncnt permanently for the people of the 
eottutry the Food and Nutrition Board now renews its plea for ftdl scale adoption of 
enrichment by all agencies which supply white flour and bread to the public. Among 
the agencies which can render very valuable service to the universal and permanent 
adoption of enridunent are the hotels, re stau r a nts and dining-ear senriees of the comi- 
try. By the exclusive use of tnrtched flour in breadmaking or by enrichment at the 
doufl^ stajse and by noting on menus: "All our white bread and rolls are enriched 
for better nutrition,** tiie nntter will be brought proninently to public attention and 
all-out enrichment will be greatly promoted, with consequent advantage to the publk. 

The Food and Nutrition Board of the National Research Council solicits such co- 
operation of all hotels, restaurants and dining-car services and brings to their atten- 
tion this opport uni ty to take part in tte nationwide nutrition program. 
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ACTIONS UF MILLERS' NATIONAL FEDERATION 

January 2g, 1941. 

THE ENRICHED FLOUR PROGRAM 
(Statement issued to Press Assodatioitt by ICillers' Natknal Fedcration) 

The wheat flour milling industry of the United States, through the MiUers' National 
Fedcration, today plcflped its wholehearted support to the program announced by Dr. 
Russell M. Wilder, chairman, Committee on Food and Nutrition o£ the National Research 
Council, for (he production of enriched wheat flour ooiitaiiiing natritiTe vHatnias and 
minerals essential to the maintenance of t^ood health. 

The milling industry has cooperated with Dr. Wilder and his associate nutritionists in 
tbe development of the program and b prepared to continue that cooperation b tfie produe- 
tiop, promotion, and marketing of the new flour. In addition, the millers have been work- 
ing closely with Uie baking industry through the officers and members of the American 
Bsdcers Association, and these two great banc food industries are preparing tiiemsdves 
as rapidly as possible to produce flour and bread enriched with \ itaniins and minerals. 

Actual production of the new flour has not yet been undertaken by the industry. MiUers 
have been awaiting the promulgation by the Food and Drag Adminlstratioa of a standard 
under the provisions of the Food, Drug and Cosmetic Act In addition, a great many 
practical and technical problems connected with the production of the new floor have to 
be solved by members of the industry. 

However, in view of the urgent desire of nutritionists and public health authorities gen- 
erally to have tliis product made available at the earliest possible date, the Millers' National 
Federation, in cooperation with the Food and Drug Administration, has developed a pro- 
Oednre under which the industry may proceed as soon as possible to the pro du ct i on of 
tiie new flour in advance of the promulgation of an official standard. Instructions as to 
bow (be new flour may be produced, labeled, and marketed, in accordance with the pro- 
visions of the Food and Drug Act, have been prepared by tiie Federation and tfiese ins^^ 
lions arc being sent out to millers today. 

It is expected the industry will begin producing the new flour just as quickly as possible. 
However, of necessity it will be sevotd wedts bddre tfie flour is on the retailer's sMf and • 
available to the consumer. The flour as well as tiie bread will be identified as "Enridbed 
Flour" and "Enriched Bread." 

The milling industry regards the opportunity to produce and make available to con- 
sumers a flour enriched with vitamins and minerals as a high privilege. Flour and bread 
thn.u^;h thr ntres have liecn rep:ardrd as the staff />f life, and at all times the industry has 
been sensitive to consumer desires and requirements, and in the light of the best technical 
and scientific data has produced wholesome and mttritions products to fill those needs and 
requirements. In developing and producing tlie new flour the industry is continuing its 
march of progress and utilizing for the benefit of the consumers the most modem scientific 
and nutritioittl discoveries. ' 

RESOLUTION ADOPTED AT ANNUAL ICEETING 
Chicago, April 99-39, 1942 

Tiie wheat flour milling industry through the Millers' Nationil Federation reaffirms 

its cndnr-erncnt and stipporf of tlu- National Nutrition Program sponsored by the federal 
govcriuncnt and related agencies. The production and promotion of enriched flour is an 
important part of tiiat program. The milling industry pledges its oootinned cooperation 
in making this nutritionally desirable food availahle in increasing quantities. 
In the interest of improved nutrition, good health and tlie general welfare, the Millers' 

XflO 
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National FfrtfinHon nooamendi to the nenben of tiie iwhatiy die cariclunent of all 
famaljr floor. 



ENRICHED FLOUR 
PtabtidMdlir 

Wlmt FkNir Insthmc^ 309 Wat JadcMO Boulevafd, Chici«o^ HUnois. 

Special Series Na 10 

May aa, 1941. 

NUTRITION' PROGRAM BROADCASTS TO START JUNF 13 

Bcginiling June 13, the National Broadcasting Company is putting on a series of broad- 
casts on the national nutrition program, and of course enriched flow will come in for 
its full share of attention in the course of these broadcasti. Arrangeni«its for the series 
have just been completed by Paul Comdl, aloag the Itqe an nounced in jctHminary fasMoo 
at last week's convention. 

The imlritioa broadcasts will be vouored by the Women's National Emergency Om- 
niittee, made up of 28 leaders in women's clubs. orj?anizations and women's magazines 
throughout the United States. Pubhc announcement of this project will be made within 
a few days by the coRunitlce. 

The nutrititm 1)roadcasts will be nn the Rrcl N'cfwork, which is generally regarded as 
the best setup in the radio field, and the first is to be heard on Friday evening, June 13, 
at 10:30 eastern daylight time (9:30 eastern standaid thne. 8:30 central standard, 7:30 
Mountain standard, 6:30 Pacific standard). The series will continue for thirteen weeks. 

NBC is contributing the time for the nutrition broadcasts, amounting at commercial 
rates to well over $200,000 for the thirteen half-hour progranu in the series. The only 
cost to the industry is that of program-bttilding for the diflferent broadcasts, and that will be 
paid for out of the fund set aside in March by the millinc;: and baking iodtlStries throogh 
the Wheat Flour Institute and the American Institute of Haking. 

COPIES OF "ao QUESTIONS" BOOKLET: We are havh« a great many inquiries 
for copies of the new pamphlet, "Twenty Otte-itinns and Answers 'in Knriched Flour and 
Enriched Bread." This is a government publication, and while copies are not available as 
yet we nope 10 ootain enougn to seno one eacn to our wwtnnefs wtinm a tew oays. 

COPIES OF WASHTNCTOX ADVERTISEMENT: Tliosc who would be interested 
in obtaining mats in newspaper page size of the advertisement, "The Birthday of a New 
WorM,** fifiidi is appearing m tfw Washtngton newspapers early next week, and a copy 
of which in reduced size accompanied the ^fay 20 "Hook^Up**, shoidd apply to the-Amer- 
icaa Bakers Associatkm, 1135 Fullerton Ave, Chicago. 
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ACTIONS OF THE BAKING INDUSTRY ORGANIZATIONS 

1. American Bakers Cnmcntion, Chicago^ October l^i6, 1940^ held Round Tafak Dit> 

cussion "Vitamin Iiilorniaiion Please." 

2. Directors of American Institute of Baking, January 23, 1941, passed following resolu- 
tion: 

**Tbe B<»rd of Directors of the Anericail Lntitute of Baking, recognizing the im- 
portance of nnd the need for improvements in our national nutrition, both as a defense 
measure and a permanent contribution to national health, hereby pledges the rc- 
lOlirces of this scientific and educational agency of the Aniericaa Bddng Industry 
to this end, and particularly in helping to bring about the more genera! availability of 
nourishing breads enriched in vitamins and minerals in accordance with government 

3> AmencMi BtiBcn A s B O Cuu kip fbmu Conmullee to sdrlw the iw diiiUy on brnd cundi* 

ment, January 23, 1941. 

4. Press Release January 29, 1941 by American Bakers Association. 

"WASHINGTON, January 29: Early and Nation-wide availability of breads con- 
taining incrcabcd vitamins and food-minerals was indicated today by ilie American 
Bakers Association, in a statement pledging full support to the program announced 
by Dr Rnssdl ^f Wilder, Chairman of the National fiesearcb Coundl'i Committee 
on Food and Nutrition. 

*The nutritiomd program, intended both as a defenK meumt and at a r**^"-** 
confrilnition to national health, includes the prodttctioa and promotioii of 'cnrkiied' 
breads high in vitamins and minerals needed in tibe diet 

The bdeera gave entfannastic approval to die plan callingr for ultimate adoption of 
Government standards for these breads. 

"Vitamin Bi and the food-minerals caldum and phosphorus, the bakers revealed, 
already are present in liberal qramtities in most breads, because of the customary tise 
in bread of milk solids rich in these food elements. 

"Several methods for raising the vitamin and food-mineral content of bread will 
be available to bakers, including use of an 'enriched' flour, which will be provided 
and standardised by the Flotur Mflling Industry, use of yeasts witii high vitamin and 
mineral content, and direct tncorpocatiOD of the vitamins and minerals in the baking 
process. 

The Baking Industry, its representatives said, will not delay Ibe program pendiiv 

Government rulnption of standards, but will attempt to make the new bread available 
everywhere as quickly as possible, in conformity with tentative requirements and 
procedures agreed on with the National Research Coundl and G o v e rnm en t offidats. 

"The hakcry rrprrsentntivcs promised the .-\ssoriation'.s resources and the lalx^ra- 
tories and personnel of the American Institute oi Baking for the handling of technical 
and productkm problems m conne ct ion with the new breads, and to inform and mwiliad 
participation of the Nation's dOyooo bakers, vbo produce I9 biSBon ponnb of faakBd 
foods yearly. 

" 'Bread offers the ideal medium for providing the consumer with increased amounts 
of these essential vitamins and minerals,' L. J. Schumakcr of PhiladdpMa, Association 
President, said foHowinp a conference with Dr. Wilder and other representatives of 
the National Research Council, Government and wheat Hour milling industry. 'Bread, I 
always the Staff of I . i f c, w il 1 become doubly so. We consider this the Bakfaig Indurtry's | 
greatest opportunity in its service to the American consumer ' 

*' 'We desire to demonstrate,' Sciiumaker said, 'that by cooperation of Government, 
Science and Indnstiy, a constmctive praignmi can be brotq^t to the ooosumer with 
a Nation-wide coverager-witb a mitdmum of debar*"* 

zaa 
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5. Directors of American Institute of Baking recommended February 17, 1941 that 

"* • • the American Bnktr> Association, jointly with the MIHers' National Federation 
and Associated Retail Bakcr!> of America, call an industry-wide conference at as early 
a dite as cm be arnnged, to which would be mvited all menbera ol both tiw Baldng 
and Milling induatriesi and ottier Interested Allied Trades^ 

A. To thoroughly acquaint members of these industries with the National Nutrition 
Program proposed by NRC and governmental departments. 
. 10 ooonnnaie nns program. 

C To urge the production and orderly introduction to the public through a p proved 
promotiooal and merchandising methods of "enriched" bread and flour. 

MntK-y was provided towartl making services- of Mr. Paul Cornc!! and Mrs. Gerry 
Kirk available to Dr. Helen Mitchell and Dr. M. L. Wilson and lor use on a "Listen 
America* program on radio in June. Radio station pcwHded time; bakers^ nMMiqr was 
used to provide music and any talent that was paid for." 

6. Board of Governors of American Bakers Association adopted following resolution 

February, 1941 : 

"On motion made and duly seconded, it was voted that tlie statement exhibit A' be 
adopted as the recommendation in 'substance' and in prind^e of tfie Governors of 
the 

CARRIED." 

EXHIBIT A 

A STATEMENT ON THE MATTER OF VITAMINS AND MINERALS 

IN THE DIET 

"The American Bakers Association is confident that it expresses here the views 

of the Baking Industry with respect to vitamins and minerals in the diet. 

"The Baking Industry is ready, willing and anxious to cooperate with the Govern- 
ment, medical associations and scientific societies in contributing to the im provement 
of the American divt in conformity with the newer knowledge of nutrition. 

"In order to expedite action and provide a progressive program we suggest the follow- 
ing, as appfied to Ae Baldng Industry^ 

(i.) Wc suggest that a standard be established for a bread or breads hi^ in vita- 
min and mineral content, whh desirable nmumnm and maximum levels under 

an appropriate name. 

(3.) We suggest that the Government provide the Industry with an approved list 
of ingredients and mctiiods by whidi these dements may be indited in the 

bread. 

(3.) We su^pcst that a label be approved which will serve to identify the product 

and protect tiie consumer. 

(4.) We suggest tiiat this acthrity be handled through established bakers' assoclatkms. 

In making these recommendations wt are K'lidcd by the following — 

a) We desire to protect the consumer aganist exploitation and ourselves against 
over-zeal ous competitors. 

b) Wc desire to follow the example Of the medical profession and make (throtigh 
the medium of our Institute) this newer knowledge of nutrition and methods open 
to all members of the Industry on the same basb. 

c) We desire to demonstrate tiiat by cooperation of Government, Sdenoe and Industry 

a constructive program can be brou^ to the consumer with a nation>wide 

coverage — with a minimum ot delay. 

"To further this program we offer the entire staff, the members and committees of 
the American Bakers Association. 
"In tiie discussion that followed it was stated that sudi governmental agendes as 
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tiie Aooerican Public Hcaltii Service might print pamphlets to get imtrhi oa mforma- 
tkminto the homes^— through Uu- Department of Agriculture Extension Wofken!» dC** 

y. Industry Conft rci^cc rm I .r.nMitd Hrrad and Flour. Chicago, March 5, 1941, sponsored 
by American Bakers Asiiociation, Associated Retail Bakers of America and Millers* 
Natknttl Fedentkm. 

8. Enriched Bread Session at 44^ Arnidal ConvcfitkMi, Americaii Baken Association, 

Boston, October 13. 1941. 

9. Board of Governors, American Bakers Association, January 23, 1942, adopted the 
following resolution: 

The Board of Governors <rf American Bakers Association join tiie Directors of 

the American Institui( ( f Baking in emphatically expressing their firm belief in the 
future of enriched bread (enriched with vitamins and minerals according to die recom- 
mendation of the National Research Council, and under such standards as will be 
promulgated by the Food an<l Drug Administration) ; 

"And, further, the Board of Governors expresses its belief that enriched bread should 
be made more generally available now, particularly as an important factor to national 
health and well being during this war i>eriod and the time immediately following, and 
as a permanent con^ibntion to National welfare." 

la Bakers War Conference, ChicagD, October 1943, adopted the following resolution: 

"RESOLVED: The food value of bread iQust and wiU be nsiintaiiwd,— come what 

may. 

By bread we mean breadstuffs,— bread, cake, pie, baked foods of all kinds. 

Despite any problems of supplies, maiipowt-r or facilities, we firmly resolve that 
tlie bread for the people and for the armed forces at home shall continue to be good 
bread — the finest in the world. 

We rcco^iii'^^^^ 1'" responsibility of bread as the fotmdatton of the diet — that regard^ 
less of shortages, rationing or changes in Other foods, bread must not change, unless 
it be for Uie better. 

Because bread is the food of the PEOPLE, because it is universally consumed, be- 
cause it is die means by which every member of the population can be assured his 
available share of food values that are scarce, we resolve that these food values shall 
not be tatoi out of the bread. 

We will not only maintain but improve the nutritive quality of bread. As an im- 
mediate and specific step, we recommend universal compliance with the request of 
the U. S. Office of Defense Keahh and Welfare Services and the National Research 
Council that ALL white bread l)c 'enriched' with vitamins and iron. 

We further recommend to the American Institute of Baking and the American 
Society of Bakery Engineers tfurt tiiey estaUidi a joint committee to confer and co- 
operate with the Fo<^>d and Nutrition Board of the National Research Council and 
the U. S. Department of Agriculture, to a.ssure an adequate supply of the ingredients 
needed to maintain the nutritional values of bread 

No shortage, no regulations, no handicap, no obstacle, will distract us from this 
fundamental resolve and aim — to preserve and enhance the goodness, to assure tfte 
adequate f.upply, oi our country's bread." 
ti. Bomtl of Governors of American Bakers Association took die fdhiwing actkms January 
22, 1943: 

Authorized officers to prepare a communication to U. S. Department of Agriculture 
approving the recommendations of the FootI and Nutrition Board of the National Re- 
search Council with respect to thiamine, niacin, iron and riboflavin minimum-maatinuini 
content provisions for enriched white bread, (irovided that, in their opinion, fbese recom- 
mendations were in keeping? with the possibility of compliance by tiic Baking Industry, 
and provided that, if necessary, the Office of Price Administration would permit the 
necessary re1i( f in price ceilings because of any increased cost due to this increase in 
nutritional standards. 

It was also resolved that: The American Bakers Association, on bdndf of tfie 
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Baldns Tndnstry as an integral part of the agricttltural eoonomy converting farm prod- 

ncts and distributing them in nutritious form, extend wholehearted cooperation to the 
United States Department of Agricultiire on the common objective of helping to 
maintain an adequate supply of food for the American consumer and for our armed 
forces and allies abroad. That the American Bakers Association expresses appreciation 

of tlx" roaeonahlc attit'iflr i<i tlic FcxA Di-itribution Administration within the Depart- 
ment and its evident deterniination to make its policies and regulations practii ai)le and 
to fennnlate them with the benefit of information and suggestions secured from com- 
petent persons familiar with the operations affected. That the American Hakers Asso- 
ciation makes completely available to the Department the services of its staff and 
facilities in the interest of the Natioml wdfare.** 

13. American Bakers AssiK iation, May i. 1944, released to trade prass: 

Copy of a letter from Ralpli D. Ward. Chairman. Board of Governors, tf> Or. (^iituler- 
son, reporting lliat at the meeting <>{ the Board of Governors of the American Bakers 
Association held in Chicago, March 21, 1944. at which Dr. R. R. Williams was an 
invitti-l cuest, it was l!Tl^lnim()u^ly voted that the American leakers Association whole- 
heartedly continue to support the vitamin and mineral enrichment program, and to 
that end cadi Governor assumed a personal obligatioii for the sncnss of dw enrichment 
program in his territory. 
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RESOLUTION PASSED BY THE AMERICAN PUBLIC HEALTH 

ASSOCIATION 



The foUowiog reaoliitioa wm puied October 4, 1944, by the American Public Health 
Asaodation at tts annual meeting: 

CONTINUED ENRICHMENT OF STAPLE FOODS 

WHEREAS, the order of ^ War Food Administrator nalrinir oompobory Ibit emidi- 

nicnt of white flour a;ul rolls, the legislative action of certain states with regard to 
enrichment oi certain staple fcxKlstuffs, and the voluntary action of many food industries 
have rcsolted hi an improvement in the national dietary witfi respect to Wfenl highly 
csaential nutrient dements, and 

WHEREAS, this enrichment in staple low cost foods has been of proportionately 
greater benefit to die eoonooiic groups whose diet is most in need of bettmnent, and 

WHEREAS, the Federal oti]it for the enriehnient of white bread and roUs Will termi' 

nate with the passing of the war emergency, be it 

RESOLVED that the American Public Hralfh Association Roes on record as favoring 
appropriate state and fc<ieral action to perpetuate the benefits tliat have accrued to the 
national dietary through enrichment of Staple foods in accordance witii tfie reoommenda- 
ttoos of the National Research CoonciL 
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B,, etc. 
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Alabama enrichment law, 6q 
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American Bakers Association, 5, 21^ 34-35. 

48. 122-12.S 
American Institute of Baking, S. .15. 48, 

122-125 

American Institute of Nutrition, 3 
.American Medical Association, 2 
American Public Health Association, 122 
Amino acids, essential, 21. 
Ariboflavinosis, 5. 66. 6z 
.Army use of enriched flour, 47 
Associated Retail Bakers of America, 35 
Authority of Administrator, Federal Se- 
curity Agency, 8-12. 15, ij_ 

Bakeries, chain, .34. 45, 46 

number of, 34 
Baking industry, 31, 34 
Baking losses of thiamine, 28 
Basic food groups, seven, 43^ 50 
Beriberi, 21 

Beverages, carbonated, cjO^ qi 
Birmingham Conference on Southern Nu- 
trition, 58j 52 
Bread, bakery, 34^ 35 

Canada Approved, i Z2, ZZi 7Q-8l 

competition with other foods, 43 

consumption of, 32. 42 

definition of, ^ 22, 104 

enrichment, inauguration of, 6^ 21, 102 
mandatory, 2± 51-52, IQ6 
method of, 38, 32 
standard for, 22, 52, 105 

formulas, 22 

hearings, Zi 18, 21, 104 

hearth, 22, 23 

interstate commerce in, 34 

mandatory enrichment of, 52^ Lod 

mixed, 22. 30, 42, 581 LLI 

pan, 22 

price ceiling, 48, 8^ 
prices, 48, SIi 85 
staflf, Z&TZZ 

rye, 22. 30, 42 
water, 22 

whole wheat, 30, 46. 42. 2Zi Z? 
Breakfast cereals, fortification, 100-103. 

no. LL2 

Brown breads, 20. 30. z6 



Cakes, 22, 28, 52 

Calcium, addition to cereals, 2^ 22, 32-33, 

LLi 

Canada Approved flour and bread, i 7Q-81 
Cereals, fortified breakfast, 100-103. no, 
112 

staple, 24. Qo 
Change of enrichment standards, 22, 25 
Circuit Court decision, 16 
"Common or usual name," g 
Compliance with enrichment standards, 48 
Compulsory enrichment, 51-54, 56-62. md 
Confectionery, go, 21 
Conversion factor, flour to bread, ^ 
Corn enrichment, 60, go^ 07-100. 113-114 

whole and degermed, 98-20 
Council on Foods and Nutrition, 2 
Court review of enriched farina standard. 
i.V»7 

Court review of standards, 12, 13-17 
Crackers, not enriched, 52 

Decline in enrichment, 46 

Deficiencies, dietary, lo^ ij 

Definitions and standards of identity, 8, 11, 

54-55. 104 
Definitions, promulgation of, n, I2i 104 
Demand for enriched products, 42 
Dietary allowances, recommended, 26, ufi 
Dietary shortages, lo^ u 
Diets, modem vs. old-time, 63. 64 
Division of Medical Sciences, National Re- 
search Council, 4 
Dough formulas, 22^ 28 
Doughnuts, 27. 28. 5a 

Enforcement of enrichment standards, 4ij 

48, 49 

"Enriched," choice of word, 6. 7. 0. lo. 30 

exclusive appropriation of term, 14 

limitation of term, 29-30, 108 
Enriched bread, initial recommendations, 
6. 21, lq8 

price ceiling, 481 85 

prices, 48^ 85 

proposed standard, 18, 22 

under War Food Order L 52, ifl6 
Enriched corn products, Q7-100 
Enriched farina, 13-17. 103 
Enriched flour, first standard, LL 22, 104 

initial recommendations, 5, 6 

new standard, 18^ 22, 105. 

not mandatory, 4J 

prices, 48, 85 
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Knriched products, demand for. 42 
Fnrichment and income level, fil 
I'lnrichment, Inrncfits of, 2 

by retention. Li 

compliance with Standards. 48 

compulsory, 51-52. '^6-62. 1 13 

corn, 60. LL2 

correspondence of bread — to flour—, 26 

cost of, 82, S<,-f^K 82, (Fig. ll 

decline in, 46 

extent of, 2^ 45, 48. 42 

in bakeries, 6^ 38^ 41 

in hotels, restaurants, institutions, ^ij 53, 
LIZ 

in mill vs. in bakery, .^-4t 

in relation to income level, 45, fij 

inauguration of, Zl ^ Wl 

laws requiring, 2i LL iL '^6-6^. 

levels, flf»ur vs. bread, 

mandatory in certain states, ,1^6-62 

mandatory under War Food Order L Z* 

51, 5i w6. 
objections to, 68^ 6q 
philosophy of. 10, M, 15. 2%, 20 
profits from, 46 
prompt results of. 81 
relationship, bread to flour. 28 
revival of, 48 

standards, new and old. 22^ 104. 105 

standards. War Food Order L 52^ 106. 

sup|X)rt by other food industries, 50 

to correct deficiencies. lo^ ij 
Fnrichment of bread, mandatory. 6j 44, wd 

required by War Food Order L 52j iq6 
Exclusive appropriation of term "en- 
riched," 14 

Farina, litigation regarding, i.^-i7. 103 

vitamin D in, 13-17 
Federal pattern followed by states. Q 
Federal powers limited to interstate com- 
merce, 8 

Federal Security Agency Administrator. 

Authority of, 8-12. 15. 12 
Flour, bakery, 32 

caloric contribution of, 6j 

Canada Approved, i 7<>-8l 

classification, 32 

consumption of, 32, 63 

definition of, 8^ 30, itt-iia 

extraction, 65, 71-72 

family, 32 

hearings, 4^ 8. 10. 17 
interstate commerce in, 3X1 53 
long extraction. 71-72. 7^>. 7-^-8 1 
milling industry, 31^ 32 
mills, number of, 31 



phosphatcjl, 32, 38 
prices. 46, 48 
self-rising. .^2, 38. 105 
uses of. 32 
whole wheat, 46 
Flour enrichment, inauguration of, 2± 21. 
107 

methods, 38 
not mandatory, 53 
Food and Drug Administration, 6^^ ZL ±6^ 
SA. 88-02 

Food and Nutrition Board. National Re- 
search Council, 5, 21^ 88-0.^. 1 07- 1 17 

Food Distribution Administration. i8j 5t. 
106 

FcMxl Distribution Order L 5L 5i 
Fo<h1. Dnjg. and Cosmetic Act. 8, 
Food industries, other. 4Q 
Fortification of cereals. Great Britain. 3-4. 
78-70 

Fortification of foo<ls, general policy, 88-93 

Grains, niacin content o(, 102 

thiamine content of, 1112 
Great Britain, bread and flour p<jlicv, 3-4, 

28122 

Hearings, bread, 6^ 18, 21^ 104-105 

flour. 4. 8^ 10, 18 

on flour and bread, ifi 

routine of, ir^ 12^ 1 04-10=^ 
High protein additions to bread, i«2. 41 
High vitamin yeast, 6. .iQ-40 
'"Honesty and fair dealing in interest of 

consumer," 8, il. M-'^S 
Hot bread, 34, 53 

Hotels, enrichment in, 4.'^-44. S3. 117 
Human experiments, 68-72 

Income level and enrichment, 45. &i 
Institutions, enrichment in. 44 
Interstate commerce in bread and flour, ji^ 
3L il 

Intestinal synthesis of thiamine, 60-70 

Itxline in table salt, 2, QO 

Iron, addition to cereals, 2, 2=^-26. 38. TOt 

deficiency anemia, 25 

for enrichment, 26, 38, 84-86 

in enriched products, 22. 2^. .\8 

reduced, 26. .18. 84 

sfjdium iron pyrophosphate. 26, 38 

Joint hearings on flour and bread, 17-18 

Kentucky enrichment law, 62 

labeling. 46^ go^ Ql 

Leavening mixtures, 32-33 

"Listen America," radio program. 36- .-^7. 
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l-ong extraction flour. 71-72. 76-77. 78-81 
Louisiana enrichment law, ^ 

Macaroni, 23 

Nfandatory enrichment, of bread under 
War Food Order I, 2x .Si-.S^. 106. 
impossible under Food Law, 8j 1 1 
Margarine, se^ Oleoma rgarine 
Medical Sciences, Division of, National Re- 
search Council, 4 
Military use of enriched flour, 42 
Milk, consumption in bread making. 42 
in bread, 40-4.1. 51-52. LL2 
powder, 28, 40-43. 51-52. 112. 
vitamin D. 2^ loj 
Millers' National Federation, ii 2ij 33, 120, 
121 

Milling, effects of, 68^ 71-73 
industrj', ji 

industry organizations, 33 
Misbranding. 8 

Mississippi enrichment law. 62 
Mixed breads. 2^30, 47, 111 
Mt>dern diets, 63-64 

National Nutrition Conference for De- 
fense, ft^ 

National Research Council, sec Food and 
Nutrition Board and Division of Medi- 
cal Sciences 
Natural levels of vitamins, S8-03 
Navy use of enriched flour, 42. 
New standards of enrichment, 18, 22^ 105 
Newfoundland. Hi 
Niacin, analysis, 23 

deficiency, 62 

for enrichment, 84-86 

in corn, <22 

in modern diets. 63, 64 

in various grains, mz 

in wheat. 23^ 1112 

rc<iuirement for. 23-24 
Nicotinic acid, see Niacin 
Nonfat milk solids, nj^ 28- 2Q. 40-43. 51-52. 

I 12-113 

Nutritional reforms, 74-83 

Objections to enrichment, 68-60 
Oleomargarine, vitamin A in, 2, 58, 74-75. 
100 

Optional ingredients, 38 
Oslo breakfast, 82 

"Pain integral," 26 
Pastries, 28^ 52 

Peace standards vs. war, i^^ 53-54 
Pellagra, Z± 6Z 
Philippine Islands, 25 



Philo.sophy of enrichment, 10. 13, 1.5. 25. 20 
Pies, 28, 52 

Prcmixes, enrichment, 38-30. 85-86 
Prices, enriched bread, 48, 85 

enriched flour, 46, 48, 85 
Protein, deficiencies, 25 

quality in bread, 28^ 40-43, 71-72 
Public health as basis for standards, ii^ 

LSi 63-73 
Pure Food Law, 8-12 

Quaker Oats Co. petition, 13-17 

Rat experiments, 71-73 
Recommended Dietary Allowances, 26, iifi 
Reforms, nutritional, 74-83 
Re.staurants, enrichment in, 43-44. 53, 117 
Restoration of vitamins, lo-ii. 17. 67, 100- 
IM 

Retention of vitamins, 10-11. 25. 100-103 
Revi.sed enrichment standards, 18. 22. 23 
Rilx)flavin, analysis, 24 
deficiency, 5, 24, 25. 66, 67 
for enrichment. 5, 40j 84-86. 104 
in wheat, 23^ 25 

prevalence of deficiency of, 5. 25. 67 

vs. milk in bread, 28-20. 40-41 
Rice, converted, 03-07 

parboiled, 04-05 

undermilled, 25i 95-97- 
Rickets, 2A 

Rolls, enriched {see also Bread, enriched). 
Rye bread, 20. 30. 47 

Sch«x>l lunch program, 82-83 
Scurvy, 24 

Skim milk powder, 13^ 28-20. 40-43. 51-52. 

112-113 

Soft Wheat Millers' Association, 33 
South, bread consumption in, 34-35 

flour of. 32, ili 53 
South Carolina enrichment law, 56-58 
Soya flour in bread, ir^ 43^ 54-55 
Spaghetti, 
StaflF bread, 76. 22 

Staple foods, vitamin additions to, 15. 
88:<23 

State enrichment laws, .'i6-62 

State food laws, Q 

Sugar, attitude on enrichment of, 25 

consumption of, 25, 63 
Supreme Court decision; 12 
Sweet gfKxls enrichment, 28, 52 
Switzerland, 16 

Synthetics vs. natural vitamins, m-ii 
Texas enrichment law, 60=61 
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Thiamine, analysis, 24 

biosynthesis, 69-70 

content of modem diets, 63 

content of wheat, 2^ 102 

deficiency, 63-73 

for enrichment, 84-86 

in various grains, 

intestinal synthesis, 60-70 

loss in baking, 281 

losses in storage, 38 
Toll milling, 52 

Undermilled flour, 71-72 
Undermilled rice, <>.';-07 

Vitamin A, deficiency, 74-7S 
in oleomargarine, 2^ 58, 74-7 S. lO.^. 109 
additions, A.M. A. policy, 
additions to foods, control of, 14-15 
Food and Drug Administration policy, 

90-93 

Food and Nutrition Board policy, 88- 
93 

philosophies of, 20-30, 88-93 
additions within natural levels, u 
Vitamin Bi, deficiency, 63-73 
shortage in American dietaries, 4 



Vitamin D, in farina, 13-17 

in milk, I, 2^ QO 
Vitamin loss in baking, 2S 
Vitamins, allocations, 84-86, iflfi 

in modern diets, 63-64 

pharmaceutical use, £6 

prices, 84-86 

pure, availability, i 

restoration, 10-11. 17. 62 

retention, lo-li. 25 

War Food Administration, 6, 18, 42, F>2-^ 
iq6 

War Food Order L 5?, in6 

W^ar Order requiring enrichment of bread, 

'9-20. 51-53 
War powers, 18-20, 51-55 
War standards vs. peace, 19-20. 53-55 
Water ground flour. 10, 13. 25. 65 
Wheat Flour Institute, 32 
Wheat, niacin content, 2^ 102 

soft and hard, 31-32 

thiamine content, 25, 1112 

whole, acceptability of, 46-47. 28 

whole, merit of, 28 

Yeast, high vitamin, 6^ .39-40 
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